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SUMMARY

FLOOD CONTROL
ROOT RIVER BASIN, MINNESOTA

( ) Draft Environmental Statement ( ) Revised Draft Statement

(I) Final Environmental Statement

Responsible Office: U.S. Army Engineer District, St. Paul, Minnesota

1. Name of Action: ( ) Administrative (X) Legislative

2. Description of Action: The proposed action for the Root River

basin consists of 3.1 miles of levees and 0.2 mile of road raises at

Houston and encouragement of floodplain regulation and flood insurance

at other flood-prone communities and rural areas of the basin. Land

treatment, bank stabilization, and water quality management programs

are also encouraged;

3. a. Environmental Impacts: Protection from the 100-year flood

would be provided to the community of Houston. Floodplain regulation

and flood insurance in other areas would be designed to prevent future

growth in flood damages and would make uses of existing flood-prone
properties more restricted and/or expensive.

b. Adverse Environmental Impacts: The construction of the
levee would result in temporary noise, increased traffic, possible

dust pollution, and road detours in the immediate construction area.

Existing vegetation at the construction sites would be destroyed.

4. Alternatives: The alternatives considered were flood warning
and forecasting, floodplain evacuation and flood proofing, flood

insurance and floodplain regulation, levees, channel modifications
and levees, snagging and clearing, reservoirs, and no action.

5. Coordination: For a list of those who have been sent copies of

the draft statement and from whom corments were requested, see page 43.

A list of those who furnished coments on the draft statement and on

the revised draft statement appears on page 45.

6. a. Draft Statement to CEQ: March 13, 1975.
b. Revised Statement to CEQ: September 8, 1976

c. Final Statement to CEQ:
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FINAL
ENVIRONMENTAL IMPACT STATEMENT

FLOOD CONTROL
ROOT RIVER BASIN

MINNESOTA

1. PROJECT DESCRIPTION

LOCATION

1.01 The proposed project would be designed to reduce flood damage
in the Root River basin located in southeastern Minnesota. The
basin includes an area of approximately 1,660 square miles in
Houston, Fillmore, Mower, Winona, Olmsted and Dodge Counties. The
main stem has its source near Dexter, Minnesota, and has three
main tributaries, the Middle Branch, South Branch and South Fork.

1,02 The authority for this study is provided by section 6 of the

1936 Flood Control Act, as amended by section 5 of the 1937 Flood
Control Act. Additional authority was provided by section 11 of
the 1946 Flood Control Act.

GENERAL PROJECT DESCRIPTION

1.03 The proposed plan for flood damage reduction in the Root
River basin provides for structural and nonstructural measures.
Approximately 3.1 miles of levees and 0.2 mile of road raises are
proposed for Houston, Minnesota, to protect flood-prone areas from
the 100-year flood. Flood damage reduction measures are encouraged
at other flood-prone areas of the basin (Hokah, Preston, Peterson,
Lanesboro, Whalen, and rural areas) and would consist of floodplain
regulation and flood insurance. (See plate 1.)

1.04 It is not possible to accurately estimate a schedule for
plan implementation. However, once the project is authorized and
initially funded, it would take about 4 to 5 years to complete
designs and construction, if subsequent funds were appropriated as
needed.

STRUCTURAL

1.05 As stated above,the proposed plan for Houston, Minnesota,
would consist of 0.2 miles of road raises and 3.1 miles of levees,
2.7 miles of which would involve upgrading existing levees and
0.4 miles of new levee which would be built on agricultural land
(plate 2). The new levee would require approximately 2 1/2 acres
of land. The levees would have a 10-foot top width, 1 on 3 river-
ward side slopes, and 1 on 5 landward side slopes. In addition,



a sand berm would be required on the landward side of the levee
upstream of the Highway 76 bridge. The berm would be 3 feet high at
the base of the levee and would be about 300 feet wide and about 1,700
feet long. The lack of impervious materials in the area and use
of sand as levee fill account for the flattened landward slopes and
berm which are necessary to reduce the effect of seepage through
the levee during periods of high flood stages. The road raise
would have I on 3 side slopes on the riverward side and 1 on 5 side

3 slopes on the landward side and be constructed to existing roadway
widths. Fill for the proposed levee and road raise would be ob-
tained from selected sites in and adjacent to Houston. Although
selection of these sites would not be established until post-
authorization studies, care would be taken to avoid destruction
of ecologically sensitive areas. Interior drainage facilities
would be included to prevent flooding behind the levees in the
event of heavy rains occurring simultaneously with Root River
flooding. An existing emergency levee built by the Corps in

1969 extends east of Highway 76 and an existing levee built by
the Minnesota Highway Department in 1955 extends west from
Highway 76. This existing levee system would be upgraded and
incorporated into the new levee system, and the new levee would
be tied into the surrounding high ground west of Houston. The
existing levees would have to be raised approximately 4 feet and
2 1/2 feet on the downstream and upstream portions respectively.

1.06 Landscaping and tree and shrub plantings (only on overburden
areas or near the levee so that roots do not penetrate the seepage
blanket or levee itself) are included as plan features to aesthet-
ically improve the structural appearance of the levee. The plantings
would also offset habitat loss to some extent.

1.07 The plan is economically feasible, with an estimated first
cost of $3,896,000, an average annual cost of $238,000, average
annual benefits of $622,000, and a benefit-cost ratio of 2.6 to 1.(l)

NONSTRUCTURAL

1.08 Floodplain regulation and flood insurance are encouraged to
reduce flood damage at other flood-prone areas in the Root River
basin. Floodplain regulation prevents or reduces flood damages
primarily by regulating new development or redevelopment in the
existing floodplain areas. Flood insurance assists in reimbursing
affected property owners of the existing development for losses

(1) Economic data which is based on a 100-year economic life, a
5 7/8 percent interest rate, and July 1974 price levels is extracted
from U.S. Army Corps of Engineers Final Feasibility Report, Flood Con-
trol, Root River Basin, Minnesota. The complete document is available
at the U.S. Army Corps of Engineers, St. Paul District, St. Paul, Minne-
sota.
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sustained from flooding and prevents or reduces flood damages only
insofar as floodplain management must be implemented for a community
to receive full flood insurance benefits. This plan >as a benefit-cost
ratio of 0.8, 0.4, 0.9, 0.8, and 0.8 for the towns of Hokah, Whalen,
Peterson, Lanesboro, and Preston, respectively. Unsubsidized crop
insurance is also available under the Department of Agriculture
Federal Crop Insurance Program. Both Houston and Fillmore Counties are
eligible to participate in the crop insurance program.

1.09 The State of Minnesota has a floodplain regulation law that
requires governing bodies (counties, cities) of flood-prone areas to
adopt, enforce, and administer sound floodplain management ordinances
within their jurisdictions whenever sufficient technical information
is available for delineation of floodplains and floodways on their
water courses. Pursuant to the provisions of the Flood Disaster
Protection Act of 1973, the flood-prone communities must establish
land-use controls (floodplain regulations) and participate in the flood
insurance program to be eligible for further disaster relief loans.

1.10 Floodplain regulations are designed to modify land use and
development in order to lessen the future effects of floods. Such
measures require adoption and use of legal tools by local govern-
mental units to control the extent and type of development permitted
on the floodplain. This approach is in general agreement with the
goals expressed by the Federal Flood Insurance Program and the Water
Resources Council. Included in these goals are minimizing public
expenditures, protecting life, and preventing or reducing flood
damage to property. Restricted land use in flood-prone areas can be
a major factor in reducing the economic impact of flooding.

1.11 Erosion and sediment control programs are identified and
encouraged in cooperation with the Soil Conservation Service. Soil
erosion rates cannot be quantified due to inadequate monitoring
facilities and the large expanse of the basin. Further discussions
of these programs are in paragraphs 2.76 through 2.78 and 6.24.

1.12 In order to improve water quality in the Root River basin,
the Minnesota Pollution Control Agency has developed a water quality
management plan. This plan outlines the basis for classifying the
Root River as a water quality limited stream, contains abatement
schedules for significant dischargers, and provides a procedure for
processing grants and permits. The approach to developing the plan
and defining various roles and actions was to identify the needs
for improvement in municipal, industrial, agricultural, and other
waste treatment practices. These needs were translated into plans,
schedules, and recommendations for action by appropriate agencies.
This plan is presented in the feasibility report.
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1.13 In summary, the proposed action consists of the following

measures:

a. Levees with adequate landscape treatment measures at Houston.

b. Floodplain regulation and flood insurance for other flood
prone communities and rural areas of the basin.

c. Encourage local participation in land treatment and bank
stabilization programs.

d. Encourage local participation in the water quality manage-

ment program.

2. ENVIRONMENTAL SETTING WITHOUT THE PROJECT

INTRODUCTION

2.01 The Root River, which empties into the Mississippi River 694
miles above Cafro, Illinois, drains an area of about 1,660 square
miles in Houston, Fillmore, Mower, Winona, Olmsted, and Dodge
Counties in southeastern Minnesota. The watershed, which is almost
elliptical in shape, is about 77 miles long and has a maximum width
of 34 miles. The North Branch has its source near Dexter, Minnesota,
and is joined, near the city of Chatfield, Minnesota, about 82 miles
above the mouth, by the Middle Branch. The South Branch joins the
river about 28 miles downstream from this point. These branches and
the South Fork, which enters from the southwest near Houston,
Minnesota, are of approximately equal size and are considered the
main tributaries. From the mouth of the South Fork the river flows
in a generally easterly direction, emptyii.g into the pool created
by lock and dam No. 8, about 20 miles below La Crosse, Wisconsin.

2.02 The Root River, above the North Branch and the mouth of the
Middle Branch, flows through a valley consisting of rolling agri-
cultural land. Between the mouth of the Middle Branch and the
community of Peterson, the Root River valley is narrow and gorge-
like, consisting of mostly cultivated land. There are few farm
buildings on this portion of the valley floor and only one community,
Whalen, Minnesota. Below Peterson the valley floor, which varies
in width from 0.2 to 1 mile, is mostly cropland, with patches of
woodland, meadow, and pasture interspersed between the cultivated
areas. The communities of Peterson, Rushford, Houston and Hokah,
Minnesota, are located along this portion of the river. Downstream
from Hokah to the confluence with the Mississippi River, the Root
River flows through cultivated and wooded floodplain land.

4



2.03 The Middle Branch of the Root River has the same general featurez
as the North Branch above the mouth of the Middle Branch. The only

community on this tributary is Spring Valley, Minnesota, which is
upstream. in the headwaters area.

2.04 The South Branch of the Root River is quite similar to the Middle

Branch, although the topography below Preston, Minnesota, and especially

below Lanesboro, Minnesota, is quite rugged. A State-owned fish hatchery

is located on Duschee Creek, a tributary of the South Branch.

2.05 The lower reach of the South Fork flows through a narrow

valley between high rocky bluffs which are cut by numerous tri-

butary streams and gullies. Farther upstream the topography

becomes less rugged and the valley merges into the undulating

plateau of the headwaters area.

2.06 Drainage areas of the Root River and of certain tributaries

together with channel distances above the mouth are listed in

figure 1.

Figure 1 - Root River and tributary drainage areas and distances
above the mouth (1)

Drainae area (squre miles) River miles above

Root River mouth of the

Location Tributary basin total Root River

ROOT RIVER BASIN

North Branch above mouth
of Middle Branch 199 199 81.6

Below mouth of Middle
Branch 7 226 482 81.6

Gage near Lanesboro 615 54.5
Below mouth of South

Branch 137 856 53.2
Gage above Houston 1,270 18.9

4Below mouth of South

Fork 293 1,385 16.3
Gage at llokAh 1,630 5.5

Below mouth of Root
River 1,660 0

(1) Prepared by St. Paul District, Corps of Engineers
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2.07 The total length of the river from the headwaters to the mouth is
approximately 139 miles. The slope of the Root River is steepest in the
upper reaches and decreases quite uniformly to the mouth, averaging approx-
imately 8.5 feet per mile between its beginning and the mouth of the Middle

Branch, 5.0 feet per mile between the Middle Branch and the mouth of the
South Branch, and 2.9 feet per mile between the South Branch and its con-
fluence with the Mississippi River.

2.08 Houston, the town where structural flood control measures are proposed,

is a small community with a population of approximately 1,100. It is loca-
ted about 20 miles from the mouth of the Root River in northwestern Houston
County.

2.09 The area around Houston is primarily used for agriculture and grazing
due to the flat to rolling topography. In some areas steep bluffs are present.
The surface of the existing levees range from bare road to grass and tree

J i cover. The present road surfaces are either asphalt or sand, the gravel
roads either being township roads or roads in agricultural fields. The

vegetation on the existing levees is primarily grass and/or trees, cotton-
wood being the predominant tree species present. The nearby floodplain
forests are dominated by cottonwood with some ash and elm.

CLIMATE

2.10 The Root River basin climate is typical of the continental climate
of the central United States and is characterized by wide and rapid
temperature variations during all seasons. Temperatures in the basin
have ranged from a low of -37*F to a high of 107*F. Such extremes,
however, are generally of short duration. The average temperature is
approximately 15*F in January and 75*F in July, while the average annual
temperature is about 45*F.

2.11 Southeastern Minnesota winters are usually long and cold while
summers are generally short and mild. The last killing frost in spring
occurs about the 5th of May, and the first fall freeze occurs around
the 5th of October. The average growing season is about 5 months.

2.12 The basin has relatively high precipitation. Average precipitation
for the basin ranges from 27 to 32 inches per year. Of this more than
half falls during the growing season, principally from brief summer
thunderstorms and rainshowers. Of the yearly average of about 30 inches,
approximately 16.5 inches of precipitation returns to the atmosphere by

r" evaporation and 8.9 inches by transpiration. Therefore only about 4.6
inches of water remains in the groundwater cycle (including surface runoff)
or is incorporated in organic material. Winter precipitation usually
occurs as snowfall which remains on the ground until the spring thaw.

6



TOPOGRAPHY

2.13 The source of the Root River is in the extreme western por-
tion of the basin at an elevation of about 1,350 feet above mean sea
level (msl). On its way to the Mississippi River, the Root River
drops approximately 633 feet in elevation until at its mouth it is
only about 617 feet above msl. The course of the river is marked
by many canyon-like stream valleys which are cut into the fairly
level uplands.

2.14 The average elevation of the basin varies considerably on a
gradient from west to east. Average elevations in the western
sedgment of the Root River basin are approximately 1,360 to 1,400
feet above msl, while in the eastern sections near the confluence
of the Root and Mississippi Rivers, the averages are closer to
900 feet above msl. In many parts of the eastern basin the bluffs
rise as much as 500 feet above the valley floor, with limestone
cap rock overlying layers of shale and soft sandstones.

GEOLOGY AND MINERAL RESOURCES

2.15 The geology of the basin is variable and generally reflects
the influence of glaciation. An exception can be noted in eastern

*Winona County where a 10- to 20-mile-wide strip of land was unaf-
fected by the most recent glacial period. Basin topography was
formed some 500,000 years ago by erosion, and much of the basin was
subsequently invaded by two successive continental glaciers. These
glaciers, upon melting, deposited various quantities and types of
glacial drift over much of the landscape. Kansan drift, termed
"Old Gray Drift", is found quite commonly in the basin. Its eastern
limit is near Caledonia in Houston County, and in the west it
disappears quickly under younger drift, a product of subsequent
glacial stages. The deposition of glacial drift in the basin
covered preglacial ridges and valleys, thus smoothing the terrain
considerably. Subsequent erosion has carved the landscape into its
present state.

2.16 Most of the original glacial drift in the basin has been
covered by material consisting predominantly of silt-sized particles
transported by the wind. This material, called loess, was eventu-

1ally deposited in varying thicknesses throughout the Midwest.
Exposure of the easily eroded, silt-sized loess in the basin con-
tributes to soil erosion and results in muddy, silty streams during
high-flow periods.

2.17 Not all of the basin was glaciated. The driftless area
found in eastern Winona County was not subjected to massive ice
flows or drift deposition, and so the rugged preglacial features of
the region were not altered or filled with drift material. This

*.1
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section of southeastern Minnesota maintained its very rugged
character and was further eroded by subsequent stream action. The
topography of the section of Minnesota along the Mississippi River
is the most rugged in the State.

2.18 Throughout the basin numerous rock formations are conspicu-
ous. Near the western uplands some Cretaceous shales can be noted.
However, most outcrops in the region are Paleozoic in age. Some of
the more important outcroppings and/or formations in the basin
include Galena limestone, Decorah shale, Plattsville limestone,
Shakopee dolomite, New Richmond shale, and Oneota dolomite. An
older Cambrian system can be found in the area and includes the

* St. Lawrence series of shales and sandstone, Dresbach sandstone,
and Jordan sandstone.

2.19 Identified mineral resources in the basin are stone (limestone),
sand and gravel, and iron ore. Since the mining of iron ores in the
Spring Valley district ceased in 1968, the production of limestone
and sand and gravel, from quarries and pits in each of the six
counties, has been modest but steady (U.S. Bureau of Mines Minerals

*Yearbooks). The commodities are produced from operations both
within and outside the flood plain. Other mineral resources, now
subeconomic or undiscovered, may occur in the basin also. For
example, Zietz reports a strong, cigar-shaped magnetic anomaly
approximately between Lanesboro and Peterson ("A magnetic anomaly
of possible economic significance in southeastern Minnesota,"
U.S. Geol. Survey Circ. 489, 1964); subsequent drilling revealed
the cause: a body of titaniferous magnetite at a depth of about
800 feet (Sims, P. K. "Magnetic data and regional magnetic patterns,"
in Geology of Minnesota: A Centennial Volume, Minn. Geol. Survey,
1972, p. 592). (Prepared by U.S. Dept. of Int. Bur. of Mines,
Denver, Colorado.)

2.20 The limestone and dolomite formations in the basin are of
particular interest, as many of the springs that feed local streams
originate there. Sinkholes (karst topography), some caves, and
disappearing streams are all related to the underground drainage
patterns conon to limestone areas.

2.21 More detailed descriptions of the county geology can be found
in The Geology and Underground Waters of Southern Minnesota byG. A. Thiel.

SOILS

2.22 The major soil groups to be found in the Root River Basin
include the Fayette-Tama-Downs biosequence, the Ostrander-Kenyon-
Floyd-Clyde toposequence, and alluvial soils. (Soil Conservation
Service 1958.)
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2.23 The Fayette-Tama-Downs sequence developed on calcareous
Wisconsin loess under the influence of mixed hardwood or prairie
vegetation. These soils are either light or dark colored silt
boams on the uplands or in the valleys. The upland regions where
this soil type is found are susceptible to erosion but can be
productive.

2.24 The Ostrander-Kenyon-Floyd-Clyde sequence developed on
Iowan till covered with loess under the influence of prairie vege-
tation. These soils are dark colored loams and silty clay boams
on the uplands and in the valleys.

2.25 The undifferentiated alluvial soils are the dominant soils
of the floodplain. These are a mixture of dark-colored soils that
are so mixed they are usually not separated into series. Adequately
drained alluvial soils are very productive and are usually used for
agriculture or pasture.

2.26 The following five categories represent a more general dis-
cussion of basin soils.

a. Glacial upland soils - these soils are a part of the "Old
Gray Drift" found in the western portion of the drainage area.
These soils are classed as foams or silt loams. They generally
have good drainage and are underlain by drift material of a clayey
nature.

b. Loessial upland soils - these soils are found in the drift-
less area and the eastern portion of the "Old Gray Drift" area.
Loess overlies the drift material and is subject to erosion on hills.

c. Rough stony land - these are residual soils and subsoils
developed from underlying sedimentary strata. Most areas with this
soil type are not suited for farming and have remained forested.

d. Terrace soil - these are silt loams and sandy soils of
glacial outwash formation. The silt loams are productive while
sandy loams are subject to erosion.

e. Floodplain soils - silty boams, sandy boams, and sand
make up this general soil type. Much of the soil eroded from
surrounding farm and pastureland eventually finds its way to the
floodplain, adding to its enrichment. The silty boams found on
the floodplain are generally very productive while the sandy loams
are less productive and used for pasture.

9



FLORA

GENERAL

2.27 Studies indicate that the Root River basin is climatically
suited to hardwood forest. However, at the time of settlement, well-
developed forests were found only on the uplands in the eastern third
of the basin and along the valleys of the larger streams (figure 2).

Annual prairie fires retarded natural succession throughout the
majority of the Root River basin. This retardation resulted in large
areas of tall-grass prairie associated with scattered patches of brush
and stunted groves of trees.

2.28 Fire has played an important role in maintenance of prairie
ecosystems in several sections of the Midwest. Many prime agri-
cultural areas have developed in the rich soils of prairies that
were maintained by fire. Lightning is presently the major cause of forest
and rangeland fires. Prior to settlement, many acres of prairie grasses,

trees, and the encroaching forest edge were burned. The fires benefitted
prairie vegetation types which, due to their extensive root system,
started regrowth immediately, but destroyed the invading hardwood
species. Conditions changed, however, when settlers converted much
of the prairie into farmsteads and began controlling the fires. By
1880 forest growth had invaded much of the original prairie that had
as yet escaped the plow. Man, by controlling fire and cultivating
and pasturing the prairies, became a very influential factor in the
basin ecosystem.

PRESENT VEGETATION

2.29 Due to the temperate conditions in the valley along the river a
number of trees have extended their ranges well north of their normal
ranges. The major species are: Kentucky coffee tree, honey locust,
smooth buckeye, river birch, and sycamore.

2.30 Seedling reproduction and saplings typically have low densities
in lowland stands. Germination and seedling survival are poor as a
result of the periodic flooding, intolerance of shade, and require-
ment of bare soil for germination success. However, the plants that
do survive and mature reach large size. Silver maples, cottonwoods,
and svmp white oaks with a 17- to 20-foot circumference are not
unusual. Poor reproduction also occurs in drier sites principally
due to the dense canopy of mature trees. Woody shrubs and some degree
of tree reproduction occur more commonly among forest edge types.
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2.31 The woodlands in the watershed adjacent to most areas of the
Upper Mississippi River can be divided into two general groups, the
Upland xeric southern forests of Wisconsin and Minnesota, and the
southern lowland vegetation of the floodplain. The upland xeric
forests are predominantly oak forests. They are located on well-
drained sites on sandy and porous flatlands, on south and west slopes
of hills, or on thin soils on hilltops and ridges.

2.32 The valley forests are commonly known as bottomland or
floodplain forests and the lake border types are usually termed
hardwood swamps. They are similar because the soil moisture supply
is in excess of that falling as rain. These areas, along with the
steep uncultivable bluffs and slopes, have been largely left to
forests.

2.33 "Goat prairies," commonly observed on slopes facing south and

west, generally consist of grasses and scattered, well-spaced brush
and/or ground juniper. These areas are unique to slopes in the
vicinity of the Mississippi River valley and relatively rare through-
out the rest of Minnesota and Wisconsin.

2.34 Control of prairie fires tended to increase the amount of
timber until expanding agriculture and lumbering reversed the
process. Today a large portion of available timberland in the
Root River basin is confined to river bottoms and surrounding slopes
too steep for cultivation. A listing of prevalent plant species
associated with deciduous forest types is presented in appendix A.

2.35 Much of the Root River basin is agriculturally oriented as
evidenced by the lack of natural wildlife habitat. Field cultivated
domestic crops such as corn and wheat have replaced the prairie
grasses while many former wooded groves have been cut. Many of the
remaining woodlots are heavily grazed by domestic stock, resulting in
almost virtual elimination of forest understory growth.

2.36 Increases in the amount of farm and pastureland, coupled with
generally substandard land management practices, have resulted in
severe erosion and stream siltation in the basin. Most of these
changes occurred prior to 1960; however, recovery will be slow.

2.37 Woodlots and the floodplain forests in this section of southeast

Minnesota have been an important economic asset. Lumber and other wood
products have been extracted from the forests of the basin. These wood-
lots can be classed as mixed mesophytic upland forest, generally con-
sisting of two types: mixed hardwoods and oak. The mixed hardwood
forest is comprised of hard maples, elm, and basswood while the oak
woodlots contain pin oak, bur oak, white oak, ironwood, and some aspen.

Fars woodlots are generally comon throughout the basin and provide
needed wildlife habitat for numerous species in a basically agricultural
area.

12



2.38 Herbaceous ground cover is composed of species typical of mixed

mesophytic woodlots in this latitude. Where the ground cover has not

been severely overgrazed one can find such common species as May apple,

trillium, spring beauty, adder's tongue, wood anemone, wild 
garlic,

columbine, Dutchman's breeches, and rue anemone.

2.39 Historically the bottomlands and bluffs of southeastern 
Minnesota

were well forested, and the forest extended 20 to 30 miles west across

the uplands from the Mississippi River. A large part of this forest still

stands but in somewhat modified form. Species characteristic of the

southeastern deciduous forest include black oak, 
shagbark hickory, and

black walnut on the uplands while the river birch, swamp white oak,

Kentucky coffee tree, and silver maple are more common to 
the bottom-

* lands. Throughout the area white pines are fairly common to north-facing

bluffs. Similar natural groups of other conifers are known to occur.

Jack pines, tamarack swamps, and white cedars, all more 
common to the

north, can be found in the extreme eastern portion of the Root River

basin. Red cedar and other junipers are common on dry bluffs throughout

the area. West of the deciduous forest region is the prairie. The

original deciduous forest region is east of the prairie. The original

deciduous forest of southeast Minnesota has decreased considerably;

however, large stretches have been preserved in parks and recreation

areas. Much of the Root River basin is within the boundary of the

Minnesota Memorial Hardwood State Forest.

2.40 Floodplain forests are subject to frequent flooding. In such
situations plant species tolerant to alternate inundation and flood-

water recession thrive while less tolerant species are absent. Woody

species of vines common to floodplain situations include the grape and

Virginia creeper.

2.41 Bottomland forests subjected to long-term flooding generally
have less species diversity than bottomlands which undergo shorter

periods of inundation.

2.42 Few good examples of tall-grass prairie can be found in the

Midwest today, as most areas suitable for cultivation have long

since been broken by the plow. Such is the case in the Root River

basin. Originally about 80 percent of the basin area was prairie,

but at present, remnants exist only along railroads and in protected

fence corners.

2.43 The tall-grass prairie in southeastern Minnesota gradually merged

with the deciduous hardwood forest in the eastern section of the Root

River basin. Scattered groves of trees and peninsulas of floodplain

forests encroached westward along the numerous tributaries of the

Root River. Those remnants that have survived in areas not favorable

for agriculture are representative of the original species composition.

13



2.44 Tall-grass prairies are dominated by grass species which require
more precipitation than their shorter western counterparts. Tall grasses
may reach a height of 5 to 6 feet under favorable conditions. Big bluestem,
Indian grass, rye grass, porcupine grass, western wheat grass and many
other species were common on upland Root River basin soils.

2.45 In wet, marshy areas of the prairie other species were predominant.
Hydrophytic plants such as prairie cord grass, reed canary grass, cane
sedges, and cattails were common. The lush grasses would generally cure
by the end of summer when such composites as sunflowers, goldenrod, asters,
and black-eyed Susan would be blooming. Other fall prairie plants included
blazing star and snakeroot. Early in the spring, prairie phlox, violets,
blue-eyed grass, pasque flowers, golden Alexanders, vetch, wild rose,
fleabane, thistles, and milkweeds were common.

2.46 Most species associated with the tall-grass prairie can still be
found in the Root River basin; however, they no longer exist in open,
undisturbed areas but are confined to those areas man cannot profitably
alter.

FAUNA

MAMMALS

2.47 The floodplain forest, deciduous hardwood forest, tall-grass
prairie remnants, and agricultural lands provide a variety of
habitats for a diverse mammalian fauna in the Root River basin.
This portion of the upper Mississippi River system is zoogeographically
unusual and subject to many external climatic factors including southerly
influences.

2.48 The mammalian fauna representative of the Root liver basin
is typically of eastern-type (Alleghenian) with influences from
some southern (Carolinian) and northern (Canadian) species.

2.49 A species list for the Root River basin is not available,

'but the Fish and Wildlife Service has compiled a pertinent list
entitled, "Mammals of the Upper Mississippi Wildlife and Fish
Refuge" (see appendix B). A total of 49 species has been reported
in the general area which includes the Root River, and a similar
species composition along the Root River and its tributaries
would be expected.

2.50 Presently the only native large herbivore commonly found in
the basin is the white-tailed deer. Their numbers are influenced
primarily by habitat requirements and human disturbances. At the
present time deer densities are relatively high due to an optimum
balance of cover in the wooded areas and forage in the croplands
Noose are not usually found in the basin although an occasional
unconfirmed sighting is made. A few years ago, a moose which
probably wandered into the basin from the north was killed near
Houston.

14



2.51 Large carnivores were extirpated from the basin years ago
leaving the red and gray fox and an occasional coyote or bobcat
as the major large predators. Wolves, black bear, and cougar were
once common to the area. Two recent sightings of black bear were
made during the winter of 1972-73 in the Whitewater State Wildlife
Management Area west of Winona. In fact, one young bear was shot
near a farmhouse. Wolf sightings are also reported at times in
the basin, but have not been confirmed.

2.52 Numerous rodent species provide a major source of food for
the common predators in the basin. Ground squirrels, chipmunks,
squirrels, and several species of mice are the more common rodents
reported. Beaver, muskrats, and nutria (a rare visitor) are other
rodents that can also be found in the basin region. These forms
are often associated with trapping where they occur in large numbers.
Nutria, for example, which superficially resemble muskrats, have
been trapped near Winona. Trapping for beaver was common until
1910 when a closed season on beaver and otter was imposed to pre-
vent species decimation. Other mamals common to the Upper
Mississippi River basin and the Root River include two species
of skunk, badger, mink, river otter, two species of weasel, two
species of moles, jack rabbits, shrews, cottontail rabbits, and
six species of bats.

BIRDS

2.53 The diverse species composition of birds occurring in the
basin could be assumed similar to that recorded for the Upper
Mississippi Wildlife and Fish Refuge. A listing of species and
their relative abundance at various times of the year is presented
in appendix C. The list includes 19 rapLors, 48 waterfowl and
wading birds, 28 shorebirds, 33 warblers, and numerous other groups.
Upland game birds associated with the basin include the ring-necked
pheasant, ruffed grouse, gray (Hungarian) partridge, bobwhite quail,
and woodcock. Locally protected game birds such as the greater
prairie chicken and sharptail grouse are observed on rare occasions.

REPTILES AND AMPHIBIANS

2.54 Reptiles and amphibians observed within the Upper Mississippi
Wildlife and Fish Refuge are presented in appendix D. In all
probability, most, if not all, of the indicated species can be
found within the Root River basin. At least 9 species of turtles,
13 snake species, 9 frog species, and others are found in varying
degrees of abundance.
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FISH

2.55 Some of the more desirable fish species found in the basin
from a recreational viewpoint include three species of trout, two
species of bass, and assorted "panfish". The area is especially
noted for its numerous clear, fast-flowing trout streams, which
support healthy populations of both native and stocked trout. A
listing of species known to occur in the basin is presented in
appendix E.

RARE AND ENDANGERED SPECIES IN THE ROOT RIVER BASIN

2.56 Certain species of mammals, birds, and fishes suffered a
drastic decline following white settlement of the Root FRiver basin.
Buffalo, elk, antelope, and cougar were among the first species to
be eliminated or displaced. Further increases in settlement and
habitat alteration brought about a decline in numbers of other
species such as the wolf and whooping crane. Continued changes on
a national scale and other factors such as widespread use of pesti-
cides and illegal shooting brought about decreases in the population
levels of northern and southern subspecies of the bald eagle,
peregrine falcon, osprey and trumpeter swan. A list of native
endangered wildlife of the United States protected by the Endangered
Species Act of 1973, PL 93-205, which may occur in the Upper
Mississippi River basin is presented In appendix F. Fauna which
are considered to be rare or uncommon in the basin are presented
in appendix G.

2.57 Species of plants which may occur in the area and which

are legally protected in the State of Minnesota(l) include:

a. Trailing Arbutus (Epigaea repens)

b. Gentian genera (Gentiana sp.)

c. Lily genera (Lilium sp.)

d. Lotus lily (Nelumbo lutea)

e. Orchid family (Orchidaceae)

2.58 Within the southeastern section of the State of Minnesota
rare and endangered plant species can be found in two habitat types.
Within the moist prairie type wild orange-red lily (Lilium philadelph-
icum), shooting star (Dodecatheon meodia), small white ladyslipper
(Cypripedium candidum), prairie phlox (Phlox pilosa) and blue-eyed
grass (Sisyrinchium angustifolium) can occasionally be found. Within
the open deciduous forest bluebell or lungwort (Mertensia virginica),
Minnesota trout-lily (Erythronium propullans), and putty root
(Aplectrum hyemale) can in rare instances be found. (Morley, 1972)

(1) Minnesota Department of Resources, no date, and Morley, 1972.
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WATER QUALITY

2.59 Water quality data are not readily available for the entire
basin, but a monitoring station is established a short distance
upstream from the mouth of the Root River in Houston County. Some
information obtained from this station appears in figure 3. The
relatively high fecal coliform concentration probably indicates
additions to the river from agricultural and possibly urban sources.
The significance of the BOD and suspended solids would depend on
river stages; for example, it would be more significant as flows
were reduced.

Figure 3 - Comparison of the water sampling data with water quality
and effluent standards of the area

Water quality and effluent standaids
Root River Limiting (2) Limiting

Water quality parameters Hokah concentration concentration

Biochemical oxygen
demand (mg/l) 2.5 23 5

Total suspended solids
(mg/l) 116 30 5

Fecal coliform group
organisms (MPN/100 ml) 5,570 200 200

Pathogenic organisms None None

Oil Free of visible Free of visible
floating oil floating oil

Turbidity (JTU) 32 25 25

pH 7.8 6.5 - 8.5 6.5 - 8.5

Unspecified toxic or None at levels acutely
corrosive substances toxic to humans or other

animals or plant life, or

directly damaging to real
property

(1) MPCA station located on State Highway 26 bridge, 3 miles east of
Hokah. (MPCA, 1971)

(2) The municipalities of Chatfield, Houston, Lanesboro, and Peterson,
discharging wastes on a continuous basis, shall meet these limiting con-
centrations. (Regulation WPC 14 in Root River Segment Plan by MPCA, 1974).

(3) Where the streamflow rate above the discharge point is not suffi-
ciently greater than the effluent flow, the applicable water quality
standards for discharging of wastes on a continuous basis shall meet these

* limiting concentrations. (Regulation WPC 24 in Root River Segment Plan by
MPCA, 1974).
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WATER SUPPLY

2.60 Groundwater is the source of all municinal and industrial water
supplies in the Root River basin. Current studies indicate the existinp
groundwater supplies are adequate to meet current and projected water
supply demands. However, the Minnesota Pollution Control Agencv indi-

cates that the quality of surface waters of the Root River does not meet
the water quality and water use standards established for the Root Piver
basin. Recent sampling has indicated that the Root River has high con-
centrations of total dissolved solids, total suspended solids, turbidity,
and total group coliform.

ARCHAEOLOGICAL INVESTIGATIONS

2.61 In compliance with Section 106 of the National Historic Preservation
Act of 1966 and Executive Order 11593, the National Register of Historic
Places has been consulted and as of 1 February 1977 there are no listed

sites that would be affected by the proposed project. In addition, it has
been determined that no natural landmarks will be affected. The potentially

significant Mystery Cave in southwest Fillmore County is not included in the

area of impact.

2.62 Coordination has been continued with the National Park Service, the
Minnesota State Archaeologist, and the State Historic Preservation Officer

(SHPO). Their responses to the revised draft EIS are included in Appendix H.
The known cultural resources in the Root River basin have been identified
and located in a report prepared in 1974 by Elden Johnson, State Archaeolo-
gist, while under contract with the Corps of Engineers. Forty-four prehis-

toric sites were located, including burial mounds, village occupations, and
rock shelters. Four historic sites were identified in the report. None of

these sites will be affected by the proposed project. In addition, the
SHPO has indicated that prehistoric artifacts have been collected in the

area of Houston, although no specific sites are known for this area.

2.63 There is considered to be a high potential for the existence of other

prehistoric, historic, and architectural resources which are currently un-
known. A cultural resource survey will be conducted in the areas of impact

to identify and locate all such resources and assess their significance.
This survey will be done during the Phase II planning stages. The areas of
impact include the levees, road raises, drainage facilities, and borrow areas
in and around Houston. If the proposed plan is modified, the additional

impact areas will also be surveyed.

SOCIOECONOMIC

2.64 The Root River basin is located in southeastern Minnesota and is

considered an agricultural area. With its rolling countryside, towering
bluffs, and picturesque streams, the scenery of the basin is unique to

the State of Minnesota. For this reason, the basin has been nicknamed
"Root River mountain land." Many historical landmarks of the early days

of settlement dot the area and include everything from caves to museums
to abandoned towns. The basin offers many summer and winter recreation
facilities, which include public and private campgrounds, State parks,

golf courses, fishing and huntiug areas, and various points of interest.
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HUMAN RESOURCES

2.65 The Root River basin, with a 1970 population of 39,2-), has

an area of 1,660 square miles for a population density of a out 24
persons per square mile. Houston and Fillmore Counties, with areas
of 309 and 763 square miles, respectively, represent 65 percent o-
the total basin area and probably reflect population trends in the
Root River basin. Historic and projected Dopulation and related
data for the communities of Houston, Hokah, Preston, Peterson, Lane -
boro, and Rushford, and for Houston and Fillmore Counties and relatel.
areas are shown on figure 4. Figure 5 identifies the poDulaticn
change by index for the communities and counties previously listed.

2.66 Population projections for the other counties in the basin
would not reflect the same trends because a large percentage of
their population is located outside the basin area.

*1I
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Area 1970 J).. . 2(0 2.0. .

Comm:unities

"1okah 100 110 138 179 '
'louston 100 104 117 134 1/4.,
Lanesboro 100 96 90 87
Peterson 100 .110 128 1.35 .
Preston 100 103 104 105
Rushford 100 101 104 107 1 07

Counties

Fillmore 100 91 75 58 R4

Houston 100 105 116 127 1..

OBE Area 06089 100 109 133 167 1%

OBE Area 06090 100 114 142 178 19;1

United States 100 115 151 196

(1) Prepared by St. Paul District, Corps of Engineers

DEVELOPMENT AND ECONOMY

2.65 Employment increased 36 percent between 1940 and 1970 '-.

6) in Houston CountLy, while for the same period e;.:pv',nL ,ic:!

4 percent (figure 7) in Fillinore County. Durrin this per
in employment for both counties were recorded in all in:l.L. .
cept agriculture, for(:,;try and fisheries, and miinin).1 I ::t

in agriculture and forestry and fisheries decron,-ed about 5,J ,,-,
in both counties. Some of this los can be attributed to -.,i out-
migration of young adult, from the area to th c surrotindinr rior
urban areas of Winona, Rochester, and Austin, Ninnesota, an, La.-W :,

j Wisconsin.

2.66 Future land use needs to the year 2000 hive been JdentificJ. in
a "Land Use Plan" for Houston County, prepared in 196.) by raron, La':,
Vehrman and Knight, Inc. The purpose of the rt,port vas to r.v,,'l
and analyze existing and anticipated future development prn l,-
clarify needs and goals, and indicate steps to implument th(,.;e l'n-
ning solutions, Also, the State of Minnesota cncoura-es alL ountt:.
to develop future land use plans.
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TRANSPORTATION FACILITIES

2.67 Excellent transportation facilities serve the basin. Railroad

service is provided by the Chicago, Milwaukee, St. Paul and Pacific

Railroad. Good highway service including State Highways 63, 52, and

16 and Interstate Highway 90 links the basin to Winona and Rochester,

Minnesota, and La Crosse, Wisconsin. These three metropolitan areas
also provide airline service within a short driving distance of any

point in the basin. A small airfield is also located at Preston.

RECREATION

- -2.68 There are numerous recreational opportunities available in the
Root River basin and there is great potential for expansion. Through-

out the Root River basin, the existing recreational facilities include

State parks, picnic areas, golf courses, campgrounds, and hiking and

horseback trails. The two State Parks located in the basin are Forest-
ville State Park near Preston and Beaver Creek Valley State Park near

Caledonia. Hunting for both small and big game is also locally and
regionally important throughout the basin. Trout fishing is practiced
on some of the tributaries to the Root River. Other important recreation

activities in the area include canoeing, camping, picnicking, sightseeing,

swimming and snowmobiling. In 1967 the State of Minnesota designated
the Root River a canoe and boating route river. Since then, the main

emphasis for recreation has been on canoe-related activities. Many

people camp on the Root River at convenient locations, but have to use
inadequate facilities. The Minnesota Department of Natural Resources

recently updated its Statewide Comprehensive Outdoor Recreation Plan
(SCORP) which indicates that this area of the State is probably Minnesota's

most unrecognized recreation region relative to the overall potential of

the area (Minnesota Department of Natural Resources, 1974). Also, the
Department of Natural Resources has indicated that the Root River had been
identified as a potential river for study for possible inclusion in the

State system of wild and scenic rivers. The State has authorized the Root
River trail along the river. This development is in its early planning

stages and a final location for the trail has not been selected, although

the trail is to generally follow the Root River between Chatfield and

Hokah.
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FLOOD HISTORY

2.69 The Root River valley is usually subjected to at least one flood,

and quite frequently two or more floods each year. Flood flows in the

basin are characterized by their very rapid rise, short duration, and

almost as rapid subsidence. These characteristics are attributed largely

to the rugged topography of the basin. Spring floods occur with re-

markable regularity during the latter part of March or the early part

of April, generally due to a combination of melting snow and rainfall.

Floods due to snowmelt have also occurred during the months of January

*and February. Ice jams, which occur frequently during these winter and

spring floods, have caused as much as 5 to 6 feet of backwater. Summer

and early fall floods, because of their relatively greater damaging

effects on agriculture, are generally the most serious; however, they do

not occur as regularly as spring floods.

2.70 A large number of serious floods have occurred in the Root River

vailey since its settlement. The largest flood of record on the

Root River at Houston occurred on 1 April 1952 and caused extensive

damages to Rushford, Houston, and most of the lower portion of the

basin.

2.71 The principal areas inundated by floods are the communities

and agricultural land along the main stem and the lower portion

of the South Branch Root River. These communities are Whalan,

Peterson, Rushford, Houston, and Hokah along the main stem and

Preston and Lanesboro along the South Branch. A flood having one

chance in 100 of occurring every year would have different discharges

at each of the flood prone comemnities as shown on figure 8..
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Fig~ure 100-year flood di:scharg-e and eeain~
__________ each f loutl Lon icor-unity __-

Elevaion of
Flood-prone 100-year flood 10-,.-rflo
communI tios dlischn:r) p (cfr) (1) ff(tl

H1oka1h 57,000 051.8(2
Houston 51,500 (340)
Rushford 45,400 730.2 (4)

*Peterson 44,U0075.()
Whalan 43,60079.(6
Lanesbo ro 23,200 792.5 (7)

Preston 18,00094.

(1) USGS and Corps of Engiuecrs administratively adopted d i scha rge S.
(2) At U.S. Highwov 16 bridge.
(3) Above H~ighway 76 bridge.
(4) Above U.S. Ilighway 16 aud 43 bridge.
(5) At State Road 25 bridge.
(6) At Root River brid.-e.
(7) Above Hiighw.ay 250 brid;;e.
(8) At St. Paul. Street Bridge.

2.72 Based upon the existing topographic information, the 100-year
flood would inundate about 17,235 acres of the Root River valley. An
estimate of the land use for this 100-year floodplain is shown on
figure 9.

* Figure £ Land use for the lr')-ysar floodplain of the
_____________Root River basin(l) _____

l00-ycar floo ' .1 in
Land-u~e category Acres Icrccn-meif of total 1br-sln

Marsh 210 1
Forest 4,909 2
Cropland 5,352 54
Pasture 2,629 15
Urban residential ()135 1
Urban nonresid enti al (2

Total 17,235 100

*(1) Estimated from the State of minnosota land ise miap, 1969.
(2) A 40-acre plot that contains at loast: one cnoi!'crcinl, in-

dustrial, or * Pptutionp4 development and may or may not cHitaiin
residential development.

26



2.71 Present flood damages include both tangIble and intangible

losses. Tangible losses suffered duriig floods include: inundation
damage to both residential and corunerclal structurcs ilities,
and transportation facilities; flood-fighting coqts;
cleanup costs; business losses; and increased e;,:penses f * n-
operating o'ud living during a flood situation. Based te f-
quency of past flooding and damages sustained durinc t ," flooi,
the Root River basin presently sustains an average (,Ait ',1 35
million annually in flood damages. A bream.4o%:n of the av_,,,
annual damages for each flood prone community and total basin i

shown on figure 10. Intangible losses suffered include: lors ol
life, human nisery duriTig a flood occurrence, disruption of normal
community activities, potential health hazards from contaminated

water and food supplies, dislodged fuel storage tanks and pipelines,

and flooding of sewage collection and treatment facilities. The

health and safety of residents in the study area are directly

affected during major flood periods. A serious threat of life and
limb is always present during floods due to flooded residences and

related risk of drowning, electrical shocks, and injurious falls,
and due to attempted movement over flooded thoroughfares. Other

threats to public health include impeded local traffic flow because

of sightseers, backup of sewers into basements, migration of vermin

from flooded areas, contamination of water supplies, and increased

vector production during a major flood.
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2.74 Flood damages to crops and pastures have been considerable

but vary accordinn to the month of the year. Direct damages to

crops and pastures result in indirect losses to the marketing

agencies which would have handled the agricultural products and

to retailers with whom farmers and others would have spent the

income from the crops destroyed by floods.

2.75 Direct flood damages in this valley have certain effects
which cause additional or indirect losses elsewhere. Certain in-

direcL losses would occur as the result of the detouring of highway

and railway traffic during and immediately subsequent to floods.

Indirect urban damages, consisting principally of the relief and

rehabilitation of flood victims, would also result from floods.

EROSION AND SEDIMENTATION

2.76 Besides urban and rural flood problem, local interests have
identified soil erosion in the headwaters and strembank areas and
sedimentation in downstream channcls and floodplain areas as major
problems in the Root River basin. The major types of erosion in the
basin include sheet, rill, gully, and channel erosion. Erosion of
cropland, pastureland, streambanks, and gullies is considered to be the
principal source of sediment. Figure 11 identifies, by county, sources
of sediment in the Root River basin.

Figure 11 - Sediment Sources for the Root River Basin1

Type
Sediment Erosion Hazard by Counties in the Root River Basin
and Sources Houston Fillmore Mower Winona Olmsted Dodge

Fine2

Agricultural Severe Severe Serious Severe Serious Moderate
Land

Sands
Gully Severe Severe - Serious Moderate -

Streambank

1 Prepared by U.S. Department of Agriculture
2 Silts and clays

2.77 During recent years an attempt has been made to adequately
treat the lands which are the major sources of sediment in the basin.
Current records indicate that approximately 35, 58, and 46 percent
of the total acres of cropland, woodland, and pastureland, respectively,
in the basin are adequately treated. The number of farming units
in the basin and the percentage of those farming units (cooperatives)
that do apply various land treatment
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measures to their farms are identified by counties on figure 12. Also,
figure 12 identifies the various land use breakdowns (cropland, wood-
land, pastureland) and estimates the current percentage of adequately
tro-ted land for t.ach cuntv i- the basin.

Figure 12 - Farming units, cooperatives, land use, and percent
of treated land by county for the Root River basin(l)

Ite_ - ICV1ItY1, . I J' i1-.n :,- , 1)EI'" .'2) ,' , - - ' ,,- - ..

Far' iig units 809 2,184 (17 16 515 400
Nimhr of coop-
cratives 638 1 ,449 :.6O 12 265 307

Land-use acres
Croplad 76,160 31 t;; 152,450 3,355 60,000 75,(;40
Woodland 99,730 '0,730 5;650 130 20,750 30,290
Pa.turelaid 15,560 54,660 2,7'9 250 19,990 20.280

Percentage of
land ac!equ:.Lt
treated
Cropl: .d 65 28 25 42 40 43
Woouland 70 50 80 32 50
Pastureland 25 42 35 - 60 20

(1) Prepared by St. Paul District, Corps of Engineers
(2) Estimates for the 6.3840 sq. miles in Dodge (supplied by U.S.

Department of Agriculture).

2.7u' As identified above, on.y portnnOT' of the b.-in ire adc.nlately
treated for ero:,Ion proble.s. Therefore, a definiLte need ;t i] exists
for varlou,; laud Lreatment, bank protection, and other IILc!Iaurcs to pro-
serve the surfa;ce soils of the basin and to diminish sediment inflow in-
to the Root River and tributary streams.

EXISTING PROJECTS

2.79 A Federal flood control project that.provides protection at
Rushford from the Root River and Rush Creek flooding was completed in
1969. The project consists of channel modification along the Root
River and Rush Creek, two channel cutoffs along the Root River, a
system of levees and floodwall along both the Root River and Rush
Creek, a sandbag closure, two trunk highway bridge raises, a rail-
road grade raise, and appropriate interior drainage facilities. The
modifications constructed provide freeboard over Root River and Rush
Creek floods having a frequency of about once in 100 years. Modi-
fication of the existing design at Rushford, on the Root River, re-
quires the movement of the channel, bank ripra,, qnd fill. A- Environ-
mental Assessment has been prepared by the Corps ui Engineers for this
project.

2.80 The Soil Conservation Service under th. Publi, Law 46 pro-
gram has completed construction of a pilot watershed for flood protec-
tion on East Willow Creek near Preston. This project, which controls
a drainage area of about 38 square miles, consists of a small flood-
water-retarding structure and appropriate headwater land treatment
measures. A completed Public Law 566 project exists on the Rush-Pine
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Creek watershed near Rushford. This project consists of stabilization
of three critical sediment source areas. Applications for PL 83-566
assistance has been made to and approved by the State Soil and Water
Conservation Commission for the Thompson Valley Watershed near Hokah,
South Fork Root River Watershed and Beaver Creek Watershed. However,
because of the lack of local support, the applications have been re-
turned to the sponsors on the South Fork Root River Watershed and
Beaver Creek Watershed.

2.*81 In 1916, upon petition of property owners, the State District
Court established Judicial Ditch No. 1 in Houston County. Construction

of this ditch in 1917 and 1918 consisted of about 20 miles of channel
straightening on the Root River from about Houston to the mouth. This
shortened the river a distance of about 12 miles. Although most of the
ditch was constructed, records indicate the contractors did not construct
the ditch according to all of the plans and specifications. Therefore
the contract was never completed. This study did not specifically
examine the District Court records: however, it is assumed that the
lower Root River is still classified as a judicial ditch. If this is
the case, then-according to State law, Houston County is still respon-
sible for maintaining the ditch. Discussions with local interests have
indicated that outstanding assessments still exist on the initial con-
struction. This problem would have to be fully evaluated and corrected
as necessary, in order to initiate operation and maintenance on the ditch.
Removal of the designation of a portion of the Root River as a judicial
ditch would not preclude future channel inprovements. The;e improvements
would, however, require a permit under Minnesota Statutes Chapter 105,
unless undertaken by a Federal agency.

2.82 Other modifications consist of several levees built by local
farmers near Hokah to protect their land, and a 1 -mile-long levee
built by the Minnesota Department of Highways near Houston to protect
U.S. Highway 16 and Houston.
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3. RELATIONSHIP OF THE PROPOSED ACTION TO LAND USE PLANS

3.01 Future land use needs to the year 2000 have been identified in
a Land Use Plan for Houston County, prepared by Nason, Law, Wehrman
and Knight, Incorporated, in 1965. The purpose of the report was to
reveal and analyze existing and anticipated future development problems,
clarify needs and goals, and indicate steps to implement these planning
solutions. This information is integrated into the proposed plan for
Houston and would be implemented in future studies. Also, the State
of Minnesota encourages all counties to develop future land use plans.

3.02 Floodplain regulations are designed to modify land use and
development in order to lessen the future effects of floods. Flood-
plain regulations would prohibit future non-conforming uses of flood-prone
areas. Non-conforming uses in existence at the time land use regulations
are adopted may continue to exist and be repaired and maintained for the
life or use of the structure. Floodplain regulations are most effective
in regulating future land use. This plan would comply with the goals of
the canoe and boating route river designation and also the State's wild
and scenic rivers proposal. Floodplain regulation would not allow non-
conforming developments and would keep the floodplain in a biologically
more productive state.

3.03 Both commercial and residential expansion is expected at Houston.
By 2030, approximately 90 acres will be developed in the Houston area.
The expansion is predicted as follows: 55 acres residential, 11 acres
commercial, 8 acres public and semi-public, and 16 acres streets. It
is estimated that use of the floodplain will be similar at 2030 condi-
tions with or without project protection.

3.04 Property owners in special flood hazard areas must obtain flood
insurance coverage to qualify for new mortgage or home improvement
loans. Over a long period of time virtually all homes and businesses
subject to flood damage will be covered. Under floodplain regulations
the existing flood-prone developments would be non-conforming uses which
would be eliminated or upgraded over a period of years. This process
would be a protracted one, but would to some degree reduce the severity
of flood damage. Although flood damages would continue to increase in
the short run, they may well peak and then decrease as non-conforming
uses within the floodplain are gradually eliminated or upgraded.

4. ENVIRONMENTAL IMPACT OF THE PROPOSED ACTION

4.01 If the proposed flood control project is authorized some bio-

logical, social, and economic impacts can be anticipated.
4.02 The proposed levee construction would result in modification of

the topography. The construction would not be expected to have any

widespread impacts on geologic features or soils. The proposed levees
should not have substantial recreational or aesthetic impacts, and
are not expected to affect any endangered species of wildlife or any
species protected by Federal law. Because an emergency levee already
exists along much of the proposed alignment, the construction should
not significantly affect existing streambank vegetation. The existing
Highway Department and Corps emergency levees are taken to be part of
the existing environmental setting. It is apparent that most of the
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environmental impacts and acceptability of environmental design with
respect to levee alignment are predetermined during eergency actions
in the case of proposed upgrading of existinR emergency levees. HIowever,
the environmental impacts and design associated with refinements in the
interior drainage facilities and future developments are not necessarily
predetermined by the emergency levees. Although construction of the levees
and road raises would destroy some natural ve retation, landscaping and tree
and shrub plantings would be included as design Features to partially off-
set these habitat losses. In addition, these planting-s would aesthetically
improve the appearance of the levee. The levee rises on the east side of
town would require the removal of about 10 trees and a few-. shrubs. Plant-
ings to replace removed trees could be incorporated into the proposed plan.
The proposed new levee and berm at the base of another levee are located
on agricultural land. The selection of borrow areas would he done so as
to avoid adverse impacts on vegetation, water and air quality, wildlife,
and wildlife habitat insofar as possible. Construction schedules would
be established which would least affect propagation of wildlife resources.
The proposed structures at Houston are not expected to affect the environ-
mental resources in other portions of the basin. The effects on water levels
are discussed in paragraph 4.05.

4.03 The city of Houston receives its w.ter supply from a groundwater
source. Based upon preliminary technical information, this area in and
around Houston is classified as a groundwater recharge area: however, any
effects the proposed levee would have on the groundwater recharge would
be negligible. The area behind the levee does not contribute significantly
to the regional or local groundwater system.

4.04 The existing levees would be raised about 2 feet on the upstream
portion and approximately 4 feet on the downstream end. High flood bar-
riers prohibiting access or disrupting community patterns were not proposed
in locations where opposed by affected residents. Also, to provide a more
pleasing visual appearance, the normal trapezoidal levee cross section
would be widened at intervals. The increased levee height could result
in some visual obstruction of the river. However, the levees would he
placed back from the river and this impact should not be significant.

4.05 Water level computations indicate that for the 100-year flow, with
either the existing or design conditions, the existing levees had no effect
on water surface elevations upstream of the Highway 76 bridge or downstream
of the county aid road bridge. Between the county aid road bridge and the
Highway 76 bridge, the levees raised the 100-year profile by about 1.0 foot.
For flows greater than the 100-year flow, the levees have an increasing eff-ct
on water surface elevations upstream but there is no effect downstream.

4.06 -Increased noise, vehicle traffic, erosion, and possible air-borne
dust could be anticipated during the actual construction phase of the
project. These conditions are considered temporary: however, their short-
term effects could be adverse to natural and human environments in the
vicinity of the construction.
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4.07 Economic feasibility and engineering practicability have been estab-

lished for a local levee system at Houston which would reduce flood damages
to floodplain developments in the community. Social and biological concerns
were considered in selecting the proposed plan. The proposed plan provides
the desired degree of protection to floodplain developments without undue
adverse social or environmental impacts.

4.08 Floodplain regulation and flood insurance would be used to reduce
flood damage at the other flood-prone communities of Whalen, Hokah, Preston,
Peterson, Lanesboro, and rural areas.

4.09 Strict floodplain regulations do have some adverse effects. An example
is the situation of owners of flood-prone property who want to sell or exten-
sively repair or remodel property to increase its longevity and/or value.
The flood hazard in Houston may make it somewhat difficult to sell a home or
extend a loan for residential property. However, the primary consideration is
the danger to which the property is exposed. The National Flood Insurance
Program should ease this situation by providing insurance against the probable
flood loss. Section 202(b) of the Flood Disaster Protection Act further clari-
fies the loan requirements.

4.10 Thus the initial effects of an effective fl~odplain zoning program would
generally be adverse to those people owning flood-prone property. In addition
to the financial hardships, the floodplain regulations would have social and
aesthetic effects in those areas where developments were allowed to deteriorate
to a point of uselessness before being torn down and the residents relocated.
On the other hand, this alternative would primarily affect those individuals
that have the flood problem and would not create extensive effects on the
human or natural environment in some area removed from the problem area.

4.11 Floodplain regulation would eliminate non-conforming uses from the
floodplain and would reduce damage caused by floods. Elimination of non-con-
forming uses is a long-term process, the results of which may not be apparent
for several decades. Crop damages would be reduced only to the extent that
farming is discouraged in the floodplain in the long term. Due to the highly
productive and profitable nature of floodplain farming in the basin, no long-
term shifts away from agricultural land use can be foreseen. Regulation of
floodplain uses would also reduce the cost of other flood control structures
which would have been needed to reduce flood damages. Also, floodplain regu-
lation would keep the floodplain in a more biologically productive state
instead of development for residential or industrial uses.

4.12 The National Flood Insurance Program was created to curb the continually
increasing annual losses from flood damage and was intended to be an alterna-
tive to structural programs and a method of reducing direct Federal disaster
relief. For structures already existing in the floodplain, a higher percentage
of the premium is paid by the Federal Government. New structures, built after
the effective date of a Flood Insurance Rate Map, would be insured at actuarial
rates. Coverage can also be obtained on contents of the buildings, and higher
coverage than prescribed by regulation is available at actuarial rates.

4.13 Although it does not prevent flood damages from occurring in the short

term, flood insurance would assist property owners in recovering from flood
damages. The payment of insurance premiums would in many cases be expensive,
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in keeping with the degree of flood hazard and depending upon whether coverage
were subsidized. In order to participate in the program, the local unit of
government must adopt adequate floodplain regulations with effective enforce-
ment consistent with Federal standards. Therfore, the floodplain regulation
alternative must be a part of this plan. Incentive for participation in the
program when constructing new structures is strong since flood insurance is
required for Federal and federally related financial assistance for any build-
ing located in the intermediate regional floodplain.

4.14 The economic and social impacts for residents of the intermediate regional
floodplain would be great under this plan since it would internalize the costs
of floodplain development more than any other plan. The public not residing in
the floodplain would experience the smallest adverse social and economic impacts
with this plan. The small impacts for the larger public would be due to the
nature of the program which, for example, does not allow Federal disaster relief
for insured properties. This would reduce Federal costs to Federal subsidy of
insurance payments until the existing structures in the intermediate regional
floodplain became obsolete and were replaced, at which time Federal participation
would theoretically end. Therefore, this plan could be very acceptable to the

, non-resident public.

4.15 The adverse environmental impacts of floodplain regulation should be
minimal. This plan eliminates non-conforming uses and discourages developments
in the floodplain in the long term. This would tend to favor floodplain
biological systems. However, long-term shifts away from agricultural use of
the floodplain are not expected; therefore, natural vegetation and wildlife
would benefit to the extent that developments are reulated.

4.16 The mining of mineral resources should not be an incompatible floodplain
use if certain conditions are adhered to, such as the proper disposal of spoil
material. Current regulations and requirements shculd be obtained from the
appropriate agencies before any mineral exploration takes place.

4.17 The impacts of the project on recreational rivers are not expected to
be severe. The Root River Trail system is authorized but the location of the
trail at Houston has not been determined. However, the levees could be used
as part of the trail system. The proposed project is not expected to have
any adverse impacts on the Minnesota Memorial Hardwood State Forest located
in southeastern Minnesota. The city of Houston has developed plans for a park
adjacent to town. The project is not expected to affect the proposed park.

4.18 Forty-eight prehistoric and historic sites were identified in the report
entitled "Known Archaeological and Historical Resources in the Root River Basin"
prepared by the State Archaeologist for the Corps of Engineers. None of these
sites will be affected by the proposed project. Of the 3.1 miles of levee in
the proposed project, 2.7 miles exist already, but will require upgrading. The
0.4 mile of new levee will require 2.5 acres of land along the floodplain, an

0. area favored for prehistoric occupation. In addition to the levees, the drain-
age facilities and the borrow areas will be surveyed for unknown prehistoric,
historic, and architectural resources during the Phase II planning stages.
The locations of the borrow areas have not yet been determined. The area
around Houston is primarily used for agriculture and grazing, so that archaeo-
logical remains may be relatively undisturbed.



5. UNAVOIDALE ADVERSE IMPACTS OF THE PROPOSED ACTION

5.01 The unavoidable adverse impacts of the proposed plan include the
loss of land required for levee construction or upgrading of existing
levees. Construction would also cause dust and noise pollution plus
increased vehicle traffic. Some negation of aesthetic qualities may
also be associated with the structures.

Iii

5.02 The problems associated with floodplain regulation and flood
insurance, suchi as difficulties in home improvements and land sale,
would also be unavoidable. These problems were discussed in paragraphs

*, 4.08 through 4.13

- 6. ALTERNATIVES TO ThE PROPOSED ACTION

6.01 Various alternatives to the proposed plan have been studied
during the formulation of the selected plan. Annual costs and benefits
are based on an interest rate of 5 7/8 percent, price levels and con-
ditions existing in July 1974, and a 100-year period of economic analysis.

6.02 Any alternatives considered should satisfy the following
objectives.

a. Providing protection, prevention, reduction or compensation

of flood losses for the flood-prone communities and rural areas of the
basin.

b. Identifying erosion and sediment control programs available for
the portions of the basin not presently participating in an established
program.

c. Identifying a water quality management plan for abatement of
the sources of pollution in the basin.

Additional constraints and considerations used in the decision making
process include:

a. Developing a plan which is responsive to the people's desires
and needs and is acceptable to the local sponsor.

b. Enhancing the social well-being and environmental quality of the
basin.

c. Protection from a 100-year flood for all urban alternatives
evaluated as required by State standards.

6.03 Various nonstructural and structural measures could reduce the
potential for flood damage in the Root River basin. Nonstructural al-
ternatives include: no action, flood warning and forecasting service;
permanent floodplain evacuation and flood-proofing; and flood insurance
and floodplain regulation. Structural alternatives are: levees, channel
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modifications, snagging and clearing, and upstream reservoirs. Alterna-
tives for reducing flood damages are first con:;idcred for '!e

prone communities of Hokah, Houston, Whalen, Peterson, Lanesboro, and
Preston, and second to solve both the urban and rural flood problems of
the basin. Since upstream reservoirs would be considered as a flood
damage reduction alternative for each flood-prone community and for
rural flood-prone areas, the discussion of this alternative is presented
only under the basin alternative section. All urban flood conttol al-
ternatives except the rural channel modifications are evaluated based
on providing protection against a 100-year flood.

FLOOD CONTROL ALTERNATIVES FOR HOKAh, 'WHALEN, PETERSON, LANESBORO,
AND PRESTON

b.04 The proposed plan for reducing flood damages at these locations
would include floodplain regulation and flood insurance as discussed in
paragraphs 1.08-1.13. Alternatives considered to the proposed plan
were nonstructural and structural and included: no action, flood warn-
ing and forecasting services, floodplain evacuation and floodproofing,
and levees, as described in the following paragraphs.

NO ACTION

6.05 If no flood protection plan was initiated it would not solve
flood problems since periodic flooding and associated damages would
occur as in the past. Consideration was given to recommending that
no action be taken to alleviate the flood problems. However, based
upon current Federal and State policies, these towns will be required
to adopt, enforce, and administer sound floodplain management ordi-
nances and be eligible to participate in the flood insurance program.
Therefore, the no action program at minimum is one of floodplain re-
gulation and flood insurance and has similar benefit-cost ratios as
indicated in paragraph 1.08. Nevertheless, recurring flood hazards
would continue to threaten the health, public safety, and social well-
being of the people for a number of years. The impacts of floodplain
regulation and flood insurance are described in section 4. Land use
plans and results of future developments are presented in section 3.

FLOOD WARNING AND FORECASTING SERVICES

6.06 Flood warning would consist of reasonably predicting the time and
magnitude of a flood and evacuating the flood prone areas or erecting
emergency flood protection measures. The flood warning and forecasting
servi'n for the Root River basin is provided by the National Weather
Service Forecast Office located in Minneapolis, Minnesota. Daily
stage reading and, when appropriate, crest forecasts are available at
that office for dissemination to the general public through Associated
Press and United Press wires or via Southern Minnesota local weather
wires and telephone to newspapers, radio and television stations, the
State's Division of Emergency Services and the St. Paul District Corps
of Engineers. In general, warnings of flood stages and crest forecasts
are provided 24 to 36 hours in advance; however, the warning time varies
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depending on the intensity, duration, distribution pattern, and time
of occurrence of rainfall and antecedent rainfall. These time limitations
also would probably not permit construction of emergency flood protcc-
tion works.

b.07 In the case of snowmelt flooding, accurate assessment ot the p(-
tential may precede actual runoff by several weeks. At Iokah, when
river stages are expected to exceed 47 feet, residents are notified
by the Weather Service through the news media. Provided this amount of
time, emergency protection works could be built at Hokah. Emergency
protection may be adequate for smaller floods; however, floods ol
larger magnitude would create structural stability problems due to

hasty construction and increase the danger of failure, with resultant
hazard to public safety. These measures would continually disrupt
the biological systems and scenic quality of the flood prone areas.
Also, these measures would cause much personal inconvenience and con-
tinual community disruption to residents. Therefore, flood warning
and forecasting service is not considered socially, economically, or
biologically acceptable as a total solution to the flood problems.
However, this alternative could be used as a supplement to either
nonstructural or structural measures.

FLOODPLAIN EVACUATION AND FLOOD PROOFING

6.08 Permanent evacuation of developed floodplain areas involves ac-
quisition of lands by purchase, removal and relocation of improvements,
evacuation and resettlement of population, and permanent conversion of
lands to uses less susceptible to flood damage. Lands acquired in
this manner could be used for agriculture, parks, or other purposes
which would not interfere with, or sustain excessive damages from,
flood flows. Flood proofing would consist of a combination of struc-
tural changes and adjustments to properties subject to flooding.
Although best applied to new construction, it is also applicable in
certain instances to existing facilities. The depth of flooding is
used to determine if either evacuation or flood proofing of the
identified flood prone buiildings is warrented. All buildings which
have less than 2 feet of flooding at the groundline from the 100-year

*i flood, would be flood proofed. All other flood prone buildings would
be evacuated. Care would have to be taken to assure that the resi-
dences and businesses to be flood proofed would not become isolated
during major floods.

6.09 This alternative could immediately and permanently control major
damage from the 100-year flood as long as appropriate floodplain
regulations were adopted for the lands evacuated. Movement out of the
floodplain would result in habitat improvement in some evacuated areas.

6.10 Personal inconveniences would be considerable but would be offset
to greater or lesser extent by the elimination of inconvenience from
periodic flooding. This alternative would be unacceptable to many
residents with strong ties to their present homes and community. In-
dividuals with investments in local businesses and real estate which
might suffer from a relocation would also oppose evacuation. However,
relocation onto uplands might be accomplished in such a manner as to
result in a community which could be very desirable to live in and one
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which might be in harmony with environmental features. This plan has
a benefit-cost ratio of 0.7, 0.3, 0.4, 0.2, and 0.2 for the towns of
Hokah, Whalan, Peterson, Lanesboro, and Preston, resp.:cLively.

6.11 Ecologically, this alternative is acceptable, as the biological
systems in the floodplain would probably become more productive and/or
diverse. Debris from evacuation would leave a long-term scar on the
floodplain; however, much of the material could be recycled or dis-
posed of properly. Relocation of existing families and businesses
would also require that the relocation site be subjected to distur-
bances, clearing of vegetation, and permanent disruption of existing
ecological relationships.

LEVEES

6.12 For the town of Hokah, one alternative includes a system of levees,
road raises, levee and culvert crossing of Thompson Creek, and appro-
priate interior drainage facilities to provide protection for the flood
prone areas of Hokah along the Root River. This alternative consists of
a road raise and levee west of Highway 16 and a levee and culvert east
of Highway 16. The. levee would be an earth embankment, and the culvert
over Thompson Creek would be designed to control creek flows. This
alternative would not constrict the natural river channel.

6.13 Construction of the levees and road raises would alter some natural
vegetation. Landscaping and tree and shrub planting could be included
as alternative features to partially offset these habitat losses. In
addition to plantings, irregular slopes incorporated into the levee side
slopes could aesthetically improve their appearance.

6.14 Average annual costs would outweigh the average annual benefits,
making this alternative economically infeasible for Hokah, as well as
for the other communities except Houston. The levee plan for the towns
of Hokah, Whalan, Peterson, Lanesboro, and Preston has a benefit-cost
ratio of 0.4, 0.1, 0.7, 0.2, and 0.1, respectively.

FLOOD CONTROL ALTERNATIVES FOR HOUSTON

6.15 The proposed plan for Houston provides for 3.1 miles of levees
and 0.2 mile of road raises. The structural features are discussed
in paragraph 1.03.

6.16 Alternative nonstructural plans considered for reducing flood
damages at Houston included no action, floodplain evacuation and flood
proofing, and floodplain regulation and flood insurance. These would
be comparable in description, in social and biological effects and in
economic feasibility to the similar alternatives identified for the
other towns. Also, flood warning and forecasting services at Houston
would be similar to that described for the other towns, except that
at Houston, residents are affected when the Root River stage exceeds
15 feet on the gage below the South Fork Root River. Individual
homeowners are notified of anticipated flooding by the local radio as
well as by the police and sheriff's dparments using mobile public
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address systems. All of the above alternatives for Houston compare
in close detail to the alternatives described for the other towns

(see paragraph 6.04 to 6.11) and are either economically infeasi'ule
or socially unacceptable or both. Therefore, only a levee plan is

considered to be a solution to Houston's flood problems. The alter-

natives of floodplain evacuation and flood proofing or floodplain regu-

lation and flood insurance have benefit-cost ratios of 0.8 and 0.9
respectively.

FLOOD CONTROL ALTERNATIVES FOR RURAL AREAS

6.17 The proposed plan encourages floodplain regulation and flood in-
surance for rural areas of the basin. Alternatives considered were
channel modifications and levees, upstream reservoirs, snagging and
clearing, and nonstructural alternatives.

CHANNEL MODIFICATIONS AND LEVEES

6.18 It would be impractical to consider channel modifications alone
because of the relatively flat slopes of the lower portion of the
Root River. Therefore, this alternative consists of a combination
of channel modifications and levees for the rural flood prone areas
of the Root River main stem from the confluence of the South Branch
to State Highway 26 downstream from Hokah, a distance of 55 miles.
The channel would require varying degrees of modification to contain
the 10-percent design flow. In many areas flanking levees would be
required at various heights to contain the design flow. This alter-
native would severely disrupt the environment of the river corridor
throughout the lower basin. Although there would be moderate reduc-
tion of rural flood damages, rural channel modifications and supple-
mental levees are not economically feasible (benefit-cost ratio of 0.1).

UPSTREAM RESERVOIRS

6.19 Upstream reservoir storage was investigated at varying locations
on the South Fork, South Branch, and Root River main stem. Each site
investigated had different degrees of capability in meeting downstream
flood reduction needs, and also different degrees of impact on the en-
vironment and residents in the reservoir areas. Since discussions re-
garding all the reservoir alternatives would be similar, the only reser-
voir plan presented will be the one that provides the greatest amount of
downstream flood damage reduction for urban and rural areas. This alter-
native consists of a reservoir on the main stem above the confluence of
the South Branch near the abandoned power dam near Lanesboro and a second
reservoir on the South Branch above Preston. The two reservoirs as a
system would control 762 square miles of drainage area and would provide
a high degree of flood protection for urban and rural areas along the

Root River main stem.

'I 6.20 Detailed studies made in the mid-to-late 1960's indicated that

both the Lanesboro and Preston reservoirs could be economically justified.

However, because of increasing construction costs, the increasing
Federal discount rate, and greater concern for the environment, this

alternative either alone or in combination with other potential pro-

jects lacks feasibility (benefit-cost ratio of 0.5).
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SNAGGING AND CLEARING

6.21 This alternative would consist of snagging and clearing of about 40
miles of the Root River from about Lanesboro to State Highway 26 down-
stream from Hokah. Preliminary study results show that snagging and
clearing would not significantly increase channel capacities and thus
would only slightly reduce flood damages in the agriculturally oriented
basin. In addition, snagging and clearing projects would not be econom-
ically feasible (benefit-cost ratio of 0.2). Snagging and clearing would
be preferable to channelization or rural levees with regard to expected
ecological impact.

NONSTRUCTURAL ALTERNATIVES

6.22 The non-structural alternatives for rural areas of the basin are

similar to the descriptions given for the flood prone communities as

presented in paragraphs 6.05 to 6.11.

6.23 Floodplain evacuation would involve the relocation of existing farm-
steads, facilities, and stored crops, but not the conversion of cropland from
agricultural land use to other land uses. Floodplain evacuation is un-
acceptable to local interests, and it may disrupt the rural community co-
hesion and sociological ties.

ALTERNATIVES FOR EROSION AND SEDIMENT CONTROL

6.24 A definite need exists for controlling soil erosion in the head-
water and streambank areas and reducing sedimentation in the downstream

channels and floodplain areas. This statement identifies various alter-
natives for given erosion problems. These programs include the Resource
Conservation and Development (RC and D) Program, Rural Environmental
Conservation Program (RECP), and the small watershed program authorized
under P.L. 566. The above programs are all administered by the Soil
Conservation Service (SCS). Also, the Corps of Engineers and the SCS
can provide technical assistance or advice to local governmental units
for a specific soil erosion problem. The Hiawatha Valley RC & D Project,
which includes the Root River basin, was recently authorized for planning

and a preliminary report has already been completed. The Root River Basin
Citizens Advisory Committee encourages individuals to use good farming
practices whenever possible-to prevent soil erosion and water pollution.
The SCS does recommend a number of general types of structural and non-
structural land treatment practices that are effective in reducing soil
loss and erosion (figure 13). Some of the most commonly recommended
conservation land treatment measures include: contour farming, strip-
cropping, minimum tillage, grassed waterways, terraces, diversions,
streambank protection, water control structures, controlled grazing and
livestock exclusion. Systems of conservation practices can be effective
in controlling excessive erosion and reducing runoff. Improving erosion
and sediment controls is an important basin need. The SCS and the South-

ern Minnesota River Basin Commission are expected to identify and consider
more specific alternatives for solving this problem in their type IV comp-
rehensive study. Also, a preliminary analysis of various SCS-sized
reservoirs, and their effects on controlling flooding is presented in the
feasibility report.
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Figure 13 - Recommended Structural and Nonstructural Land Treatment
Practices for Counties in the Root River Basin (i)

Root River Basin by Counties
Recommended
Practices Houston Fillmore Mower Winona Olmsted Dodge(2)

Strip cropping X X X X X X
Mulch tillage X X X X X X
Contour farming X X X X X
Streambank
protection X X X X
Stabilization
structures X X X X

Regulated grazing X X X X
Conservation
practices X X X X
Prevent grazing X X X X
(1) Information obtained from the Soil Conservation Service
(2) Information supplied by U.S. Department of Agriculture

7. THE RELATIONSHIP BETWEEN LOCAL SHORT-TERM USES OF MAN'S
ENVIRONMENT AND THE MAINTENANCE AND ENHANCEMENT OF LONG-TERII
PRODUCTIVITY

7.01 Short-term benefits would consist of avoidance of adverse economic
and social impacts of floods equal to, or of less magnitude than, the
intermediate regional flood.

7.02 Extended and expanded occupation of the floodplain would impair
the natural high productivity of the floodplain area involved. Tiis
would be traded for short-term economic and social gain.

8. IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES
WHICH WOULD BE INVOLVED IN THE PROPOSED ACTION

8.01 Natural systems displaced by project structures would be essentially
irretrievable. The additional land needed for levee construction would
also be lost for other uses. For practical purposes the natural resources
used in building the structures would also be irretrievable. In the case
of Houston, there would also be a commitment to continuing and increasing
development in the floodplain.

8.02 Intensive floodplain management programs are a long-term commit-
ment to compatible uses of the floodway.
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9. COORDINATION

9.01 Coordination with Federal and State agencies, elected officials,

citizen groups and interested individuals was initiated in the early

stages of investigation for the proposed project. In September 1973,

an Agency Advisory Committee was established. This committee is composed of

representatives of the Soil Conservation Service, U.S. Fish and Wildlife

Service, U.S. Environmental Protection Agency, U.S. Geological Survey,

Bureau of Outdoor Recreation, Minnesota Department of Natural Resources

(four divisions), Minnesota Pollution Control Agency, and the Southern
Minnesota Rivers Basin Commission. This committee is designed to help

create a one-to-one working relationship between the Corps of Engineers

and each agency, and effectively improves the coordination and input from
all concerned agencies as the study progresses. This committee is kept
fully informed of the study by regular correspondence which includes
invitations to attend all Citizen Advisory Committee meetings, memos on

all meetings, and memos on any field reconnaissance.

9.02 A Citizens Advisory Committee was established by the Southern
Minnesota Rivers Basin Commission at a meeting held on 29 November 1973
in Rushford, Minnesota, to assure that the public is actively and
effectively involved in the Root River basin feasibility study. The
committee has 21 members, consisting of mayors, county commissioners,

Soil anc Water Conservation District personnel, environmentalists, farmers,

and concerned citizens. Since the initial meeting the committee has met
on a regular basis. Besides sending letters to each member before the

meetings, the committee prepares a newspaper article (which is published
in 13 area newspapers) discussing the itinerary of the meeting and inviting

the general public to attend these meetings. After each meeting an
article discussing the results of the meeting is again placed in the
newspapers. In addition to the already identified publicity, some area

newspapers have written several special articles regarding this feasibility
study. Generally, the committee meetings involve not only the committee
members, but as many as 6 different agencies and up to 40 interested
citizens. All meetings have included informative discussions between
persons attending and attempt to help the Corps develop a complete public
involvement program. The Corps participated in all meetings, and the

Citizens Advisory Committee has requested that the Minnesota Department
of Natural Resources, the Soil Conservation Service, the Minnesota Pollution

Control Agency, and the Southern Minnesota Rivers Basin Commission make
individual presentations.

9.03 Copies of the draft statement were furnished to the following

for comment:

U.S. Environmental Protection Agency

U.S. Department of Agriculture
U.S. Department of Commerce

U.S. Department of Health, Education and Welfare

U.S. Department of Housing and Urban Development

U.S. Department of the Interior

U.S. Department of Transportation
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Upper Mississippi River Basin Commission
Minnesota Department of Agriculture
Minnesota Department of Economic Development
Minnesota Department of Health
Minnesota Department of Natural Resources
Minnesota Environmental Quality Council
Minnesota Highway Department
Minnesota Pollution Control Agency
"innesota Resource Commission

Minnesota State Archeologist
Minnesota State Historical Society

Minnesota State Park Commission
Minnesota State Planning Agency

Minnesota Water Resources Board
Southern Minnesota Rivers Basin Commission
Mayor, Houston, Minnesota
Citizens Advisory Committee, Environmental Oualitv Council
Friends of the Earth, Minnesota Branch
Izaak Walton League of America, Minnesota Division
Minnesota Conservation Federation
Minnesota Environmental Control Citizens Association
Minnesota Public Interest Research Group
National Audubon Society, Nortf Midwest Regioral Office
The Nature Const-rvancv, Minnesota Chapter
Sierra Club, North Star Chapter
Soil Conservation Society of America, Minnesota Chapter
Minnesota Educational Association, Environmental Task Force
Minnesota Environmental Steering Committee, Minnesota
Department of Education

Minnesota Environmental Education and Research Association,
St. Paul
Minnesota Environmental Eucnt.-'Th'
Root River Basin Citizens Advisory Committee

9.04 In addition, copies of the draft statement were furnished to the
following libraries where they were available for review:

Public Library

Caledonia, Minnesota 55921

Public Library
Chatfield, Minnesota 55923

Public Library
Harmony, Minnesota 55939

Public Library
Preston, Minnesota 55965
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Public Library
Broadway at First Street SE
Rochester, Minnesota 55901

Public Library
Spring Valley, Minnesota 55975

Public Library
Stewartville, Minnesota 55976

9.05 Comments on the draft statement were received from the following:

U.S. Environmental Protection Agency
U.S. Department of Agriculture

Forest Service
Soil Conservation Service

U.S. Department of Health, Education and Welfare
U.S. Department of the Interior

Bureau of Indian Affairs
Bureau of Mines
Bureau of Outdoor Recreation
Fish and Wildlife Service
National Park Service
Geological Survey

U.S. Department of Transportation
Federal Highway Administration
U.S. Coast Guard

Minnesota Historical Society
State of Minnesota, State Planning Agency
State of Minnesota, Department of Agriculture
State of Minnesota, Department of Highways
Sierra Club

9.06 Comments on the revised draft statement were received from the following:

U.S. Environmental Protection Agency
U.S. Department of Agriculture
U.S. Department of Housing and Urban Development
U.S. Department of the Interior
U.S. Department of Transportation

U.S. Coast Guard
State of Minnesota, Depattment of Natural Resources

9.07 The ensuing pages consist of the letters of comment and the Corps
4responses.

45 .



4!

LETTERS of COMMENT
and

CORPS RESPONSES



a. 
aL

au a u.

41 a t A ". 4 .e.

: -.. a. .... . .01.

am --im 0 aC- "z

* 
.,.; ,4 * ;'

I a .0, I u 0

O (I

496 dr m~. - 1- @36-

b4)1

-4j

'1 4

446



• el

a3

I."1

*-..LI

!Ii ,I



,II

• ~iii!

Is llI

• .. ,. 2

!Ii ': iiiii
If! .i"

I.lill*: i ll3U S Ml
o ,, ~lll.

IW



- 0

'i .Ui -4 0
~ .49

J~



be .A0A4 a a .4

"k I, "

110 ~ ~ 0.

* .4. -

j4 .4

-4 
o il** 

'C .4

;~ ~ .24 4.

MW 1416.

6 CJ %a



I M

'r I

I * i t

'S

* I! '



a; e .- il ii

I I
Ii a jo;

b i '

!~11111 i
•~ ~ tl!

NU, ~ II II?



I

4' ~J S.
q ~ U

UJ : A
- S4fl -

IL 
U .Je~

U

~SLI 0 U 4JM I.z I

hi Mi ii
SW ~zic~i:

~ I
- I - ~IU4D

4Jff Kill

I A~:!~ I UidR j~f ~
I" ii~:~ ~
0 * 6 6U.4

U U
*Ii U WWAj~ LIII 'it'

i a:

33



IJ

344



AU0 v

F~~ -,W'WA~

Au w.

0 0 4.

00

o~a 0.

OCO

Z ~ 0 0

0.0 0
600

3J 
.-. 0al l

an -. 0o

in.. a o 
0

JH 
i.

OO . 11"4

0. W0.O "t0

4' 64W ~ 04 55



o6 U

X P-1~44 a -4 a a -

., - a ~ .0

aa. a a .- 0~ t 4aa- t56 0

*~ ~ .. c .0 0 C

.4 -4 a -. Iga- 4
A. g 40 o a.4 w a O

-.4. aa.a. 64- a

s P -. . a s Ig a.. aw . 4

v.%. 16 o . a 0a a4 A

va 44a40j: a a 1
*-, 1 a

66a 2 ~ .

56. .~ao ~ . a~ .. a a



40 a4

-0~ m . 00 0 w
- A..- 0343 0 ,

0 43a34 ~
0 0.0 30 03 *.1.A,.4 .Z' 6

3-.0 0 00 c~11 4 0 .0 r

m 00 00 w v -W

3q 03-30 .40> 0 '

0. 403. *10 Wo Wo "u "o0.
-0 6 0 S a 0 . 0 3

01. .20 In, 3 -IC 4

W0 000 4 3.

-030 "1 0004.J 40

0. A34 10 00 IV,
ma -0 wo .04J.3

4.3. o 0 .00
.4. we .I oo S*ol .0"a R.
to W o . 00 4u.

-m0e'4 ~ tO
I100 0 ~ 0 0 3...

If.3 0C 33.004

06 0 . 3 0. 0 ..

.4- u0 0 0 l0 '..3 4

0 v 400 a~ a . 030 u'3

03.03

4 2 3

574
optt



_ _ 40 .-u. .- -

I
444.9 F

4 C 4

4 o--~ Clo3 o--
z, -C- 'l.- z - a.

S
4- ~ ~ C u C a c oQ

mv 41 Z4. tiC

0 Z 4. 4. 4.

U44 c vr m 0

Z: Si -,s,

-0 a - l. ;: a . 4 ' 9 a . Z.

4.4~a .4 c 4 . , -

331 o1.C. , 1.
4 4O 44

*-9 u4).-t

Ij ' - o4c 9
-54 a 4.,4 Cg w

U41 Illc, F

0' CL41 ft4 41 I.0 - 4

I~ 1=1- .- "C -- 9 0

41 O4..4~

0O-0 444C414.

* 4104104.4 . 3.C -U 4.~

__ 44n; lP' .44 .. pis U 444

04~U 04441 9 04.



r. 44

4) 96 0

a 0 z
.0 44 a

cr4 AT

0 0 0 V4 '

4.1 44 0 i

0 4 0 0 W -

z 0 w 0 .0 u

T- 41 c
4#.4 4.4 0 c'

alt-I0.4 4 ' A ' 0 4

o 0 w4'wA
V4 >aa

0 0.a :3 0 A 4j U A, 4

41'

0'4 0"9 U

6 04 8,.8

u OO93 U 0 w S

ai IL (59



I.-I

.4a ow

4. a

004 4

iav I -al-i

4..0 44 44



II

o 

Ig 

U

2 
.-'; its;

51z!



I I

ii

66

SI a+
• h++= + ++

PC *+ 2~ t+ S+

b Ii El,+,i
*2



2-4

.1v

~- - 00 !
0-, jUlil 50

ow

0 4- 12 i0 1
va - I

0.0fA mg - 46

@a.i ta
IL b!

0 '.F Saa

.463

ILL0



44

0J2

04 in 0h%

i

, h.'3u

ot 'd~j

'. .4

*C4

alai I

•. ~~ +,U S -l ''

_II ! .o i j.. ..
!'+'. l I I  . :

Ii lll" ,,+ p+

i I tIz "I "i +

' '4



IL . 60

z ~ ~[tilI

00 Z9 ~i
IA. I.-

4 Al.

-0a

0 65



ell I- i4

10 16

4~

All) I

hD LAA~

all a

I l b.,.

181111 aD 'Vlf



'1
ID

N
- S.

S

- S
S

5. 5-

I
Li
- 5 -i~.

* IC
-. 55

55.
* .0~5

I-o

-. 5
ID

ID. 5.0o
52
I-
I-. 5.55
0
o
5. 5555

55
ID
.0
0*
* 55S
55

ID
0.

o 0
Li -

~

iji if
~

~"
.~ .~ liii h
*'11 ~ ~ .~

u.~ ~~ ~
~ 5'

W:3. ~q~j a-

t*j~ Uj~a,! ~ ill
!~ ~ii S-i"
S.: 5. .0

ID ~

*8



6 Iw

Iv4

>a

0 U

a "

U I.

-4 IS C 4 40

6 . In. -

, 1 .1 - -C

it M - .- LpE

- a .As-4 I



I.

C

z

C
0

C

z -.
4,4

4)0

-4
4, MW
4-

2

1~
4
S

**-4,~~ C~
0 .' ~ E ~

O~
C .~ 1- -

- a - e

- U ~ 0)

to

4)*. 4,~c

~
4 ~--ff4,~
4'..

4,~' O~

.4
C 4). ~. 4- .- '
-04,

C ~

C~

4) '1

*

$ vs
4)

At
C 4' 4-CC 4' C

t
C



a~ 0

vo.~ ..0

r u

ti 3 -

aA k

06 j



4' 14 a wl

0 ca

10.0

~0. 's t

0. 0 cmu C

-1 8' "1 "aA. 1N a

.1 0 000

-J g
a a. -

tno~ ~ ar .N

a aa00 a-

1.~~~ ~~~ O'd 4J0...,.a 
n

IN, I ~ a 0 ~ .

00

0.- M..

a 10~
1 00m w o0 C O ta 0

4w 0a~- w5 I~
a -O .U 4,i *c0 0. U C .c

0 0 ZO.-o 0 0 .

43 
0

.a4 E. aC .a -aa §OM~a 0 6. 0

am-.' 0"1 -mm m ac
0a a.. f 64 40 4; 0 U a 6 ta # 0 4 0- a0 a0t 00..4 0 wa *00 * U. .-a z 00 -0a 0ma a u o. C r.

44 o . 0 U .a a 02-0a U" WC :

14" 1 
SaOUa an 046 ..

0.. I.-Z /- , a~. a a a *, N-



ad Z)8 4) 0;-4 0 .,
84. v a cO CO 0.1

0 0. 0 00 0 o 80.
:,8 , A0~ O . .0 0 ra0 ' m0 0 0

Ow0). I v.1..4 840 0 0 0. 0 . ' 400 00 8
C3 m A 0. ) 0. 0, v. 0 1 3 0 '

U0U- 0 04.-.U.. - C. 00 .. 4001 0 0
0.4C0..C~ .0 0. w1 0)C w 0 3 0 C o 8 0 8

.C 00 .. .0 a A0 0. 0 00 041
31 a-O. 

0808 OW W r00 M0080 r. 000 0 - 101. 2 00. 8
0 . C C3 UW w.U. I 8 Um w 0.0

300 ~a o4., 0 0080 08 0r

ccO 43 '-4 008 cc vo.o o0 10 1.oc I I

.C0 CC 00 U 00~ 8 00C0 0.4U. 00 w0C 0 0.nO C . 00 0M 0-4 0'.
r 1..OO- c 4 1. 0k- ' 10 8 0 00 U. 0'

00 c 0 .0 0 0 8

U 8,410. CCOO wC- 0 08 00 z 0 c .J u C w
mU 0 00 0 .0 .Q 10 040.- C 1 - -

00 X 0 0.~ >8) alU-8 010 0 4. 004 0 08 4
00 0 0 .U , m.0 0m 'C4 Ukj. 4 0'10 34. O01P. w.. 80 w04 8 8) vC. .. 08) O c008)080o X 3

00w0 14 000 OC '400 .. a w. r~'k 04-.k 0C

.0k-."r . 0. 8 10 0 10 ' a. 81 m. w.. t0 u4)

on0. '0fl I1'. U.0 to >WO MWO08 '0.0 ~~~ ~~ 0 0 .. 01 00 8- -U'080 0 - 0 w. 001.1.3 ~ ~ ~~ be0,4, 00. 00 c4. 0U 
0

8 w0 0. r81
m ~ 8.00 0 0 0 0 0 08* 00 . .0 a) 007"' -

:3-4u 0C r .4 a 800 1084 1..40 0 0
U > 0. " ';.0 81 0.V 8114 - 1 .V 0. 88000 0 0. 0 0 U 00.01 00 010 r k 'a O k .0 810 0r-

001.008 0 80 0 0k0 g ).0. w 01.C

a 0 . 0 w S. 0 a.0.0 .- U O 04 3
41~lC.O A01 C 8 48 0k-0 00 'd 10 w 0 T0 0tR

0 a .4 0 UA 4. 0 0 00C 000 0 C80 0000a0)0. 1 .00 0 0 0 0 -'0 w 8 0 1w 0 .. 8-4 0 0 00- ') 0
g 00 -4CO.48 0 800mm 40 ... 4 w w 08)d I0 1 0 .r. .40 .4C8)0, 0. v o-00. 1 00 0 0 00r 01 . 00'o 0 .403
m .0 .0 V 08 w .4a .0 w 0 . 0 0840 00 01. 0. .V

4C 00 4*oCC0810 .00 .4 z m u008
0.08 840 000.C 0 mx

t..10080r 03 1. 80.0 1.1 0. C 010
w 10- 0 0 Og k 0. a0..0u 000 0 "00.4). c I 0.0 4 m 00. 01C8 wk . 048 8) ccQ0 m 0 1 00 aw81w .00.c 0.v 0 .0H 0 .k'40 1. .00-O 00 .0 51.
tN.4 m4.C4C 0 080 -. 0 1 0 0- ..0 0 00 .( 0 w- 800 3

c 0
0. 00 1

0r .. C W80- 0 0 81 ' 0 0 1
0..C 0 0 40- m 0 0 m 10 081

0. 0 k 0 1 . 0 .- 4 0 00 8 1 1 1 . 0 .00 - 0

810~ ~~~ ~~~~~ E00 0 0 1 , ) 0 . 3 0 10 0 08 180 0

0.8000 00 ~ ~ ~ - 4100 0 0 . C80 0. A 0 0 ~o 0.00 0 0 08. C 0 .S 00 01 01 .0 0 1 84 0

0~0I -08 U-~ V0.- 00 1.U8.. Ca 081 000 0.00.

w 040 " v0 0 0 0 000 . 1 0
v4 00 w'0 0. 4 04v'c 5 0 '- 1 01-

0. 8 0 0 .01. 0 81 84a 0 0 1. = 0081 44 01 v 0 ,0 0. a0.0 00 0 1. . 0 0l 001 0W u0%- 0'14.'O- .0> X .0. 0.0 -0 0 )0 0 w0 .0 ... ~
Ca~ ~ 0 0 .w. 0 0 *.IC-. -0.CC. . 00 0 C..0 0 81

01 . 0 v00 0 0 '. 0 1 -4-.. 0. 08 81 , 1. m0 c
w 00 0. 8 0 01 0 0 81 C 0 .0 80 030 0 -0 .0.

a,.U O .0.4 0C .A) 0.. 04. 0. H0 000 -,g0 0 0 0 0 00 08. 0 1 c 0.0 U C c. 0 . . 0 0 0 0
- ~ r t -C "00 . . 0 0 .0V .1.0 0 v . C 0 0 . 0 C . 0 0 0

0'00 0 0 084 0 0 . 001wC '0.0

8C0 0
0 

.. 
0  

01. .000 0 4, 0 00 0 00 .
000 0 m O " .0 81 x8 0 .0 0 2~0 0 . 0 0 8

a.0 o 0 0 0 0 . 0 0 0 0m 0 a.8 308r.4 8
w VOO ' 0 0 0 0 00 0 0.Z 8 0 0 8 . 0 0 t-0 8 ) .

04 0 0 0 0. o 0 ' . 1. 0- 0 00 . 0 .0 0 1 0 8 0 4C

..0 0-0 '0 0 '00 mC 0 0 0 0., 0.0 >0 0 00 8 1 - .00 18

V u M1.00 >

C-'a 00.8 00 0w "8.C 0 0 - 0 0 1 0 1.0 0 400 00 00 0 ' 0'' - 10 0. 10 0 0 10 C U '...

1 > 0. 00 .0 o 00 0 I~4

811. 0 0 0 0 0 .0 1 - 0 0 0 0 -. 0 0 . 0 1 0

3. 1. 4 0 81 0 w 01 . 1 0 04 0. 8 ' U 0. ' '72. 0



0m 41

41. w u o

3 ~ ,4 00 44. 4

0 2 LI~~*~~. E. 0.411 43..

O2m 4.0I 14

13. 0..LL 340 33

~0 0 0 
0as4 

44

00

;.. .4' 400 4113

04...~0 0. 3 3~~73



.0 V. 
1

0.oaw "C am u- t

0 a,-. a -- I 0. ..
44.' i9 . ,- Om.u

00.0S v U-U ~ .. 0 4~ 0 SS

0~. UC 1.U .'0 0 .Lt 40 .0 1a a
-0a U . 9 0 ).0 E,4, , o a

041iJ~ io".O~ ...- mm I.. wa.S' a ,

V , V. 0- 4 . a 30 63a 0 - c(-

"4004 '0.0 ~~~ 0 ~ 00 a u ~ ~
u''ao 0a. *., *'0 6* - AQ wri 4 0 F

02 ,- o u a g o o o , a a - 'O , C ,
Z~C ~ C C a I 44 0- .

74aOVa -o~~a, V a ~ , t



141 cv 000 111
r. 0.4

r. 0 .U -. 1 0....,

UU ~ 6 U. 0 4 38 0.4 U.44.
C 0 ~ . a044 .w 4. 4 0

Wa. s CW=. Ut"' o~am l..14O,

.. a. 4 t 0 34 4 4

. t ... M 3 4. 4 4 a

10.0 a M U.t 0444.~4 4

' 4 1 4 4 . 5 . 0 ! . 1 4

0- ~ ~ ~ 0 0.3U 43 04054 .

uto tin ~ ~ g 0 0. 4 
0 

4 -a 0
C 0 .4 a 4 3 . 4 a Q a U w 0 . 0 4

U 0 00 0 00 0 0 *U
S o a 0!C .41. ~ 3 0 W 4.-
1.43 0 .-40 434 0 4 2.mU m .
43a U 4440 43 .C .I-C ti 0

ex0~4 935 A0 Iaa U n

01.4 0 Ut 014 3814 a a~375

.4o~t 430C .0. 0.1
N IC * ~ 4 j a 3 3 9 4 4 4



a. a

a,.a,. a, a, Dt 0 MI.

4, a,. 0 a,..Va

a, ~ ~ ~ ~ 6 a, .d , '

waaaa a, 0,. .- aC..D

a0 .~ w~a.~ ..a v .- 0.

0 o 0 .aaaaWC -W. a-' 10 40 01

.1. 0. Z.1 w -0-r

~4 0a - u. 0..-

4) a, a.- 0o . -. a'j. o~a~

a, ~ ~ wo cTQ..U a,

> .o~ aa- 0 ,. r v, a, 0a
0 K~.0 .14W a. 0,-
O0.' a, rCH~0 a,,a~, o~,-1

r..'.'. w, 0 0~0~

~~0 a,.. Uk u~ 0, 0
a,.0~~~ 0- aia

41aa~~. oaJo 9~ 0 a-' H+

-'-to 10 -l. O

14 va~ 4.1. a, W0 ro 0o a, w 0 4
4J.-a Q)C c-~ 4, 10$ g 4 ' 0wC a ma

E4 4-c j a-.
'0~~~ a, ,4a . , ,a

14O -jj a:4'aa 9Z4a. F.. 4r0

03E J 4 )f +-a-' a,.+a a, )aMoW-'1 HO :9.g 0 a 0 q)
ZM I-Oa WHU-aa-a 4- V'.-a H-. 4- 4cr049 4'~ F' a a, )a 4- m w 0 aW r 'a ,W.r J a4 C m

0 0 0HO4''C- 4< Ua -', , a
-, 4-'I r: r .a 04'l--O.- w-a, ,.- a a, 'a l Su. .a 0 . ~ a, 0 a0a

v, 30 V . -H0 a, '0 aO Hw V m 4'-b~ , p-4-' lo., 0 .0 Ow
0a a a, ' .. '-.I ,0C -x- 0. g0 - 4 a , .4-

04.laC a, 0r~aa w > Oa 0 :cwr a,.4-). 0 Caol0 I-4, o ~ :y 4-' 4 IC 0 9)-.a,- 0 >.. 0o a w -

oaa:- >' a oa a: to o j , Oo., .G~ a-

4-a 1a~ 3f O aaU0CO 0 0 , 4) r In
wOfS'-Ha, D rW..E a-. 0~a>,aa Wo .- a.-H a , ov~.O4a >a, 00H ' U) 'a) :% aH 'C 0

Al. r.. la04 'H aZ W ~ 4a-4,f 4 .. * H a -

a,.1.. 4-' -H- OVt 'C4 Oa0 W , C , , 01 CL , r-

a, a, a(V,0 -'a>-0a0 > :>,+,OW,4 0. w >.
a ta:. 0 ,-- 41 :3.~- -HC .

-a n, rd r-aaaaO-u'a > 0 V H a-U 4-
>:..'.-'~ , 0 0a,-5 H'%4 -- H ,0. 0 a, Ca,

a, C--O a '0 w 0.u
a: 4 _ 4 0o :3 +j4a aa, ,' 0 - a, 0 4

tV 0-a4'. a, 0 a )a, . 4a. 'C- O0' fU r

r: a,1 0m0 - 9 a 'jaH>*duH a,.-.z,,-a)-'a -, a , 4,- aH
. a, r.- 4oO '0 0 > -,-0-uaa4 m'A 0.73 -H a,41 4)4

+1.V wOO a, ) 0 -H a0 -H~a 2041~aa:J u0 a0a 13a

CL. H -aI j+ wt.t0 11 aauT 0,i a a0. 0 'Oa,0 c-H (D >). iz p

76



4-.
r04

00

041 0 )
44

0Z4 0

r0) V

-40 4 )
44-

4

*000
(00r

0 4))

U 4-' .
003 H 4U 1:

0 41 bo

U ) r 4-'F1)b

0> En400
0X03 L * 4)~J

77



5- 4A I
.00

*~~ 041 4

or

4 a m 4504

I.J CID 4

1.- 00 
4 -

zL o Z'a . 4

*-ul

I- 4- 11

w4 - 4- In

IVI

a. '-M
hiA 1

0 .4-4- 76



U 0

w Iv

o o )

414 c1 c 114 1 4 1 "
4-4 44

L. 44 00 0M o
44 M,1 414

.Iv G ~ 414J

.0Q

-'- 
W4 M414 c

=1 L. -~ w IM
444 44 cc4j )24

a1 .40

cc 41 o . c oM 0 u4 .4
44 Go 41w

0) 0 lZ cal0: 0c '

u .0 '& ,4

4 -- 0 c4n4 4 -

0IS. 0 0!' 2 . -= 41 04."Xu .S4.1.1 04 .0 10 -I- 0 4- 41 0 4411 1
fn14- x1- m. .4 VIM C. 40 44 1 0

0 41 . - ,e' 41 c-4 C 14 4 44 L 4. . 4

414 oIS fj IS1.4 c .0 3^ cIIw.. Ix 10 44

'10 G0 Z1 1* 01 In41 440 0.0-rL. c 4>M1. 0L .. 4.44 a, 0 = M
441 To .0 4.41M. . *.L 0444

6-- w4 w.4 0 . a, M. 04. 4441c.--C

44- 0* 1 444. 4 % Z 1 440 0.0 ;24 44 41. M~ 4.
414- w. 4441 o c 8 w l .c

0 00:0.01.0: 1 0 44404 04 1 s-1 M- 4 o0

o44 c4 04 44 0 0 . 0

L4 1.- 4141 . j

r4m. 0 L4. 1 " 0.44 0U a14 U4 . 4 4 3 044.M
31 6 X 01. 40Kl 0 0 1.1 4 Oz 01 441 1. 1. ca4 wu4 c4 1o1c4441 ~~~~~ ~ ( 444.-0. 3041 41. !4 4 44 4 Iu.41

004. . ~ . 1 44 0 0 44 44 - 414a.

479 A('4 00Q774.



.0V

a 0

4I1.

aa

k!2

.0T..

V z 0

* 0

4)
w 0 4.1U4.3- L) S 3 , - 3 =, .S

00 L 0 =0- V a
VI *0. cn 01

0 I I C '4-

4- 4 & r. 1- 00

~~~~~ 04-' S.-' 0 L -
4J 4 4. . c O nBO 41) ~
LX -- 4) LVI. LUL

04m MOS 'A SW 4)

Vi 04.IZ

-A - 0 CCA 0

*I C. I-- Q.

4414 %-- 4II)g-4 C.L
'A 0 . L- w) z1 4) '4-3 v)4.4)1-C4. ~ ~ ~ ~ ~ . -P , A II4I4U 0 ~ 11 4

4.~C 4) ~ C W11
]!.a,1W *~ I.L

44 80



.0C

0 0

0)

Ue 0

0 m0DC

0 09

CC

0o a. I.- 000

CC
0c

CY

c C

504, ~ ~ ~ ~ c M's o a'0

U.0 O0 01 0,C,

0 Cc

-do 10S :EmitUOS

Co 4j

4J,

0 C

5.5 OUS .

00 054,
-. S3



a V

W 0

m" 0
0 w~

0 4-

oI x

00 ww .

Im 444

0 -5

0041
USX 0

03. Ez

~8



00

q ) 0 4 .

0 >
4. c 0 Q00 w

*40 - 04

444 0j .4 00

00 0 0 Q0c00

>0 > 0-c040

SO0 0

44.K 0 r4.

0 0 0 0

04) 44 
49 

4 4 .0
34 0 0 Z4 

,
04 0 V. .00C4.4

00 0 0. 0- 04

00 0. 02 0 r 0. 4 r . 1
00 0' 0 00 0 -3 0

0.0. '0 0 4.440.

W6. 00- 0 00k 0

00~ 00 0 .440

4~V. 04 0 40
4-4> 4f 0 00

00A 44 c4 004V0f
u0 0 4'0

E w. C000> 2
00 0 0-L

'-'. 4.
40>.-.

.0C 0 
.40 

0
03 w. 00 0

z

100

44.77-

0.- - 03



0 , 0

0 .0

00

W~ .4 .4a

0 44 k 0 x

1-0 .0 1 0
0

0, 0 0 0

I r- 0 cc
k 0

0v
0.4. 0

C0 44. c4.0
a 0 0

0 . 1) 4

0 'o o
r 44

0 0

A ) -0 0

0 0 ,

m0 0. = .k

.0 44 00410 0 4, 1. 0 0
04a r444 *44.. >0 0044 Z041 4 2 , 4 4

4,~ ~~~~ 00 ,, 44 84

0 a k4 A. 0.1, O 1 0 0 0 4

u u 0 00 4. r 000k 4

.
2

o ~ ~ k~ v,0 4. .4

0~~~~k 44 04>,, 4 0
00 0 7Z44 0 .04 m 4' ,..,

4 .0 0 8,,4 E4 0 4 0 . .

-0 0 W400 . .04444 r4 4 0

0 4,, 4 .0 0 04 0

t4 0 0 0 4 0. 0, .0

446444 a.. c.444 4, 444t 2t 000 4, ,44.=44

N .44 00 .6 a r- 0k .0 4 .4 0 0
0 r44 0 0 040 4, 44

4, 0 4 0 k 0 0 .04, .04 . 4 , .0±
I. -. 00 0 00 4 0,~4> ~ 4

0 44 00 kv..4 0,4 0 v0 w . 004
0 .c.4 04 0 00 0 0.4444 L"oU C

84

0 44 4,0~ 0.-~0O4 4, ~0A4 4440 4I4.



11 0

r J

.. 0 r.

41 4002'

'00040



0

v 0

0.

0 - 0 0 Wu 0 0.0A

.a 40

C0 o -(4 0 10 01U

0.0 .0w .
. . 0. -

v' v0

w0 0 4 a 0(40
0 444 440 0 m0 t

(4 C; 16vw40S 3
00 t (4A '0 u0w 1 0 M..0

0 93 2 :u0 wm
(4 :0 .0 0 u t 0C

.4 4, ON.'o0 0 -
0) .0 o x4z('

00

0 m 0X 4r
m 0 c4>0w

44 1 0.00.0 w 0

0 0E.0 0: w . v 0

0 v00 m

.0 1.0 0 0

4(0 0 00w
00 00- 0 0m4 040

C 0 4.. 0( '0 0( 04 4 ( 0 

0 0 ' 0 0 . ' 0 v4 004 4 4 4( 0 0 4 04 ( (
v 40.w 04. 4 040. 4 (4 004 4 44 4 0 4 0 0m 0 8 4r'

. . r -I- .0 - 4 . o4>0 . v 04-.0 c4 w44 u> t 44 (4

ow~. A~ ( . . 4 4 0 4 0 .4 0 H4'0 4 '0 .4 0' 44 4 0c0v

r 4 0 0. c. - 004 0 0 0 04 0 r0 0 4 0 ( w 0.0
-4 '0 .4 '0 .. 4 4' 0 0 0.4 0>04... 4 4 0

04 0 .4 0. 4 ' 4. 0( 0 .. 0> 0 044
2. ' 0 ( 4 4 ( 4 4 . 4 ( 4 4 ' ' ' ( 00o 0 4 0 4 0 - 4 4

44-0- ,4 "'44 0.0 00 44 ..4 > '00 o444 44 4

a440 .0 m4 0* to( 4 '0 '44 '04 N 44> a

' 0 0 . 0 ( 0 0 Q4 4 .2.4 ' 304 - 4 - 4 ' 4 0 0 4 00 0 0 0 - 4 0
0 ~ ~ ~ ~ ~ ~ 4 o440 4 . 04 00 0 -44 0w404 0 4444 0.

044 46 w. 4 00 0( .0 ( 0o -z4 4-o4 4 ( N
-400 c N 4 0 0 4 4 4 00 o 0 0( .4 c4. . 0 . 0 >0.4-...4.44~~ 

w~4 o404.0(.0 w4.04 c004 '0 444 .

)> > 4~4 0.0o 4oo 40.0 (4 4404 4. 0 40 00 44 44.



f, E

.401

It 4

.4,4 r44~

ac w4,



AD-AI18 291 CORPS OF ENGINEERS ST PAUL MN ST PAUL DISTRICT F/6 13/2
FLOOD CONTROL ROOT RIVER BASIN MINNESOTA.(U)
14AR 77

UNCLASSIFIED NL

2 8
22fflll~fflllff



BIBLIOGRAPHY

Curtis, J. T., 1959, The Vegetation of Wisconsin, University of Wisconsin

Press, Madison, Wisconsin.

Minnesota Department of Natural Resources, No date, Protected and Un-
protected Birds-Mammals-Flowers in Minnesota, Natural Resources
Information Bulletin No. 4.

Minnesota Department of Natural Resources, Bureau of Environmental Plan-
ing and Protection, 1974, Minnesota State Comprehensive Outdoor
Recreation Plan, St. Paul, Minnesota.

Minnesota Pollution Control Agency, Division of Water Quality, July 1971,
Water Quality Management Plan for the Lower-Upper Mississippi River
Basin.

Minnesota Pollution Control Agency, Division of Water Quality, 1974, The
Root River Segment Plan.

Morley, T., 1972, Rare and Endangered Plants of Minnesota with the
Counties in which they have been found, (Mimeographed) University
of Minnesota.

Moyle, J. B. and W. A. Kenyon, 1949, A Biological Survey and Fishery
Management Plan for the Streams of the Root River Basin, Fisheries
Research Unit, Investigational Report No. 87, Minnesota Department
of Conservation, Division of Game and Fish, Bureau of Fisheries.

Nason, Law, Wehrman, and Knight, Inc., 1965, Land Use Plan for Houston
County.

Official List of Endangered Native Fish and Wildlife, 1974, Federal Register
Vol. 39, No. 3, P. 1175, 4 January 1974.

Rosendahl, C.O., 1970, Trees and Shrubs of the Upper Midwest, University
of Minnesota Press, Minneapolis, Minnesota.

Sims, P.K., 1972, "Magnetic Data and Regional Magnetic Patterns", in
Geology of Minnesota: A Centennial Volume, Minn. Geol. Survey,
p. 592, (Referenced in a letter by Dept. of Int. Bur. of Mines,
1975).

Soil Conservation Service, 1958, Soil Survey, Fillmore County, Minnesota.

Thiel, G. A., 1944, The Geology and Underground Waters of Southern
Minnesota, University of Minnesota Press, Minneapolis, Minnesota.

. ... A ... . . . . .. ... . .. .. . .. . .. . ... .. . .... .. s i



University of Minnesota (Distributed by Minnesota State Planning Agency),
1971, State of Minnesota Land Use, St. Paul, Minnesota.

U.S. Army, Corps of Engineers Feasibility Report, Flood Control, Root
River, Minnesota, June 1975, St. Paul, Minnesota.

U.S. Bureau of Hines, Minerals Yearbooks, (Referenced in a letter by
U.S. Dept. of Int. Bur. of Mines, 1975).

U.S. Department of Commerce, Office of Business Economics, 1972, Series
"E" Projected National Population.

U.S. Department of the Interior, Fish and Wildlife Service, 1975, Birds

of the Upper Mississippi River Wildlife and Fish Refuge.

U.S. Department of the Interior, Fish and Wildlife Service, 1955, Mam-

mals of the Upper Mississippi Wildlife and Fish Refuge.

U.S. Department of the Interior, Fish and Wildlife Service, 1975, Rep-
tiles and Amphibians of the Upper Mississippi River Wildlife and
Fish Refuge.

U.S. Geol. Survey, 1964, A Magnetic Anomaly of Possible Economic Sig-

nificance in southeastern Minnesota, U. S. Geol. Survey Circ. 489,
(Referenced in a letter by Dept. of Int. Bur. of Mines, 1975).

89



A 
C 0

MINN ES 0 T A

W I N 0 N A0 L M S T E D

D 0 D G E

TI Sk

-~ I L." H KU
R E

M 0 W I R I

INN

4CL INMIE

a. Leee o Houton EVEEAT HUSTO

EM FLOOD~I. PRONE _ ARE (Ae hchhsbe

a.rLeveeate isn apLoprat PRONd AREr(Aeawhiheastee

banki stabilization, and water quality
management programs.

0 C 0



* U. .AMY

14 N I I I III n-

S" -C. I

WKIN SO7 R

W5 0

0 W A

%Z

- ""~~'iLOCATION MAP
...... o LINOI

eo00%

SV. I-WE

LEVEE AT HOUSTON

EMFLOOD PRONE ARE.A (Ara which has been
designated o flood hazard area)

FEASIBILITY REPORT FOR FLOOD CONTROL
ROOT RIVER, MINNESOTA

GENERAL MAP OF BASIN

% SELECTED PLAN O IMPROVEMENTS

ST PAUL, DISTRICT CORPS OF ENGINEERS

FILE NO M25-R-7/16 JUNE f975

, .. ,P T ... .. I - , ,

5A'"A5LAT

.... .. .... ....... ..... ....... ... .l .. .... ... .. .. . f .... .. . IIIII.. . ... . ... ... I .......... ............ . .... ..... .'i



COP OF C mmm

JD --

L 0 0 00 30

AAA--



-AD-
Arty'

us~- ROA RASE

FEASIBILITY REPORT FOR FLOOD CONTROL
ROOT RIVER BASIN

- LEVEE AT HOUSTON, MINNESOTA

iooo o 1 0DO 00DSCALE AS SHOWN

SCALE h FEET ST PAUL DSSTRICT CORPS OF ENGINEERS

FILE NO. Mt25-R-7/17 JUNE 1975

PLAI E2



APPENDIX A
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Prevalent upland woody species(1)
Relative

Common name Scientific name abundance

White oak Quercus atba Abundant
Northern red oak Q. boreaZis Abundant
Black oak Q. veZutina Abundant
Basswood Tilia anericana
Black cherry Prunus serotina Abundant
Bur oak Quercus macrocarpa Abundant

Sugar maple Acer sacchar-m Uncommon
Slippery elm Ulmu rubra Common
Shagbark hickory Carya ovata Common
White ash Fraxinus anericana Common
Jack oak Quercus ellipsoidalis Common
Bigtooth aspen PopuZus grandidentata Common
Hornbeam Ostrya virginiana Uncommon
American elm Ulmus americana Common
Red maple Acer rubrun Common

Bitternut Carya cordiformis Common
Black walnut JugZans nigra Common
Butternut J. cinerea Uncommon
Chinquapin oak Quercus muhlenbergii Uncommon
Box elder Acer nogundo Uncommon
Quaking aspen Populus tremuloides Common
P.per birch Detuta papyrifera Uncommon
Green ash Fraxinus pennsYlvanica Uncommon
Beech Fagus grandifolia Rare
Rock elm UZmus thomasi Rare
Hackberry Celtis occidentalis Uncommon
Swamp oak Quercus bicolor Rare
Black ash Fraxinus nigra Rare
Black birch Betula lutea Rare

(1) Curtis, J. T., The Vegetation of Wisconsin, Wisconsin University
Press. Madison, Wisconsin, 1959.
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Prceval .It ..- rir.d lv'rl,.ceoun r~r nrdiayer nrncdr.s
Relative

Common na~ne Ecientific ntune abundaince

M'aidenhair fern A Yintn pc~a,:, ei Common
Agrioni Aqrii~ia q'~:'7.w:ZaUncon-ion

JHoG-T)carut Api.h2 ' - --- Abundant
Wood ane,-.one ,(: a-( i Cnmmon

'h~lw~A . V1r~~2Rare
Sprc'adi rg do,--rne Aponc'? '.1r:c1io-w Uncommon

Spiklnard A. ra'cCm5O Uncc'rz.on
Swamp Jack- in-the-pulpit Ar-iscza triph'il 7.zw Abundant
Arrow-leaved aster Aster csa a itfolius Uncommon

*Short's aster A. shorti7. Uncommon
Lady frn Ath:, riwifii-c' Common
Rrttlesnake fern Dord,~' ir~si;~mCo-.ron
Grass bearded sh.-ort hunk Pr-cf ;I ltrw crctw'i Common
Sedlg-e C'arrx n ~-~x ~Abundant
Blue cohosh Ca'?:'Yz. o-a-;tw Uncommon
Ameriran bittcrf wr ot ~:x;Common
Alter r at, i~el > vZ~ 7r~zrr:ec aZ zterr'nv:?,a-", Uncommon

Grey ciotgwcod C. 'acc-o:7.2 Abundantf
Roundleaf (dojjwood C. ru_-00. Uncommon
American hia:.elnut co'ia re~aaAbundant
lionewort Cm c:a isCormnon
Sticktight 7arod:c Common
Wild ya.-1D0- .o r -z Z).7.0,7 Uncom:7on
Wild straw.berry r2m- rz:: Unconlzon
Cleavern Galiz a~-zr~:rc Commnon
IDedstraw G. ccc;::c~Abundant
Frag.-rant bedstraw ~ G. tr,*fZor.-ei Uncomimon
Geranium Gerar- i.cn ':ao3 Z,2-aT i Abundant
White avens Geun ca'ra.-cns Common
Pale-leaved wood su.:,.iowerc izcz'tha so"sn
Virg-inia vatericaf i'!cviZw z '3 rfunCommon
Bottle-brunh Cras3 Iin PatulT a Uncommon
Blue lettuce Lactu,-z bionr:ia Uncozmon
Wild honeysuckle Li:ic a P110 i' fc.Ucmo
Sweet cicely Oscrza c-ato':i Uncom7mon
Pellitory Prtra cw'lai Commo n

rInterrupted fern O~~i ~~~~aUnconmmon
Riverbank grape Pr c:c 'traAbundant
Lojpseed Pr.- rotc:2Common
May-apple Poozdw ctauiAbundant
Hlairy 'lolornon'gs seal PozjgOat:Vi '2scn Common
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Prevalent upland shrubby and herbaceous &roundlayer species(1)(Cont)
Relative

Common name Scientific name abundance

White lettuce Prenanthes alba Uncommon
Bracken Pteridium aquilinum Common
Iidneyleaf buttercup Ranunculus abortivus Uncommon
Poison ivy Rhus toxicodendron Common
Pasture gooseberry Ribes cynosbati Unco~mon
hiose Rosa sp. Uncommon
Black raspberry Rubus aZZeghcniensis Common
Red raspberry Rubus strigosus Common
'Ider berry Sambucus canadensis Rare
Bloodroot Sanguinaria canadenois Abundant
Black snakeroot Sanicula greqaria Abundant
False Solomon's seal Smilacina racemosa Abundant
Greenbrier DniZax ecirrhata Uncommon
Carrion flower Smilax herbaccea Uncommon
Goldenrod Solidago ulmifoZia Common
Meadow rue Thalictrun dioicu m Common
Feverwort Triosteum perfoliatum Rare

Large-flowered bellwort Uvularia grondiflora Abundant
Culver's-root Veronicastrwn virginicum Uncommon
Marsh blue violet Viola cucullata Abundant
Downy yellow violet Viola pubescens Abundant
Summer grape Vitis aestivalis Common
Prickly ash Zanthoxylum americanwn Common

(1) Curtis, J. T., The Vegetation of Wisconsin, Wisconsin University
Press, Madison, Wisconsin, 1959.
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SZT~c~C1fV~ iclative

Co:~~.cn n:ri~Scientjific nw.c abundance

Silver rplo Acer i~ii~Abundant
A-.erican e_!- l,4- z~r'ai Abundant
Black willow Sal-Ix r Abundant
Cotton'4s)I Popuz.uc' ( C'ZtoiZdev Abunidant
Green af-n Fr~:~rcrnoi.1ania C o:-.o n

SWL:;p Oek (>Yrou iicoor Abun~dant
Bts ;wood T-.i-ia aericarv Common
Black ash FraxIu ri 7 Common
Northern redl oak Lor ~ 'Caz'ir Unconmon
White ash Fracinpus cvxm Common
Bur oak Q'aercw; :iacrocczrpa Common
Slippery elm Ubnuc rui.-ra Uncommon
Shagbark hickory Car~ja ovat-a Uncormmon
White oak Quc2cu~r aZ.zUncomm-on
Black oak Q. VezUtinaCmo
Box elder Accr ,rcaurc~ Common
Bitterrnut hickor% Carya c or-i*01-72,S Uncormmon
Black chcrry 'w:uc .Serct-i'7: Uncomm7on
Aspen POrUlUS t2'r7UZOi-CmS Uncoxnon
Peachleaf willow Sa-xw~li~Uncommon

(1) Curti!s, j. T., :h Vgeat o of' Wisconsin, Wiscon~sin Univer-
sity Press, M''adison, ,is'consin, 1959.
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'4,

Prevalent lowland groundlayer r!pecies ()1
Relative

Common name Scientific name abundance

Hog-peanut Amphicarpa bractcata Common
Grove sandwort Arenaria laterif ora Common
Swamp Jack-in-the-pulpit Arisacma tx~phzy 7Z 'i Abundant
Dragon arum A. dracontiwn Uncommon
Calico aster Aster lateriflorus Common
Lady fern Athyriwn fiZix-fmerera Uncommon
False nettle Boehmeria cylindrica Common
Enchanter's nightshade Circaea quadrisulcata Common
11onewort Cryptotacnia canadcn Lis Common
-Dodder Cuscuta gronovii Uncommon
Wild yarn Dioscorea villosa Uncommon
Wild rye Elymus virginicus Common
Fragrant bedstraw Galium triflorum Common
White avens Geum canadcnse Abundant
Manna grass Glyceria striata Common
Jewel weed Impatiens biflora Abundant
Wood nettle Laporta canadensis Abundant
Rice cutgrass Leersia virginica Common
Water horehound Lycopus uniflorus Common
Moon seed Menispermum canadense Common
Royal fern Onoclea sensibilis Common
Sweet cicely Osmorhiza claytoni Common
Wood bine Parthenocissus vitacea Abundant
Hairy Solomon's seal Polygonatum pubescens Common
Kidneyleaf buttercup Ranunculus abortivus Common
Poison ivy Rhus toxicodendron Common
American black current Ribes americanwn Common
Elder berry Sambucus candensis Uncommon
Black snakeroot Sanicula gregaria Common
Starry false Solomon's seal 9nilacina steZZata Common
Greenbrier Smilax ccirrhata Common
Carrion flower S. herbaccea Uncommon
Swamp nightshade Solanum du7lcanara Common
(,iapt o.denrod Solidago gigantca Common
Fringed loostrife Lysimachia ciliata Abundant
1,arsh blue violet Viola cuculiata Abundant
Downy yellow violet V. pubescens Common
Riverbank grape Vitis riparia Common
Prickly ash ZanthoxyZum americanum Common

(1) Curtis, J. T., The Vegetation of Wisconsin, 'Wisconsin University
Press, Madison, Wisconsin, 1959.
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APPENDIX B

MA)IfALS FOUND IN THE UPPER
mississiPPI RIVER 14ILDLIVE

AND FISH REFUGE



Miurmals found in the Upper !licoissippi !iver
wildlife aind fi~-1 rrfu-

Com-ion rJPLiC- ;cet~c:~Aud~.'

Virginia oposw Dideiphiza rarszapialis Comnon
Masked shrew Sorex cincre:uo Co:~on
Shorttail shrew Blar'ina L2'rl;cauda Common
Lcant shrew Cr? ptotic rar~va Conmon
Eastern mole Sccalopuiscntc omr
Starnose mole Condylu2 cri~lt.t-tu Rare
Little brown bat 14yotis luci f,4raz
Keen's bat ?fyotis k .e I Com0:-,7 --
Eastern pipistre], PipistrelZuc s'abflav:. Unco-mmron
Big brown bat Eptcsic,4c3 juscu Commnon
Rled bat. Lasizdrus bor,,alis Common

) Hoary bat Lasiurius cine:reun Rlare
Whitetail jackrabbit Lepus to,nrerdii Rlare
Eastern cottontail SyiviZag~ir fzori3anui Conmon
Woodchuck /4arzot,. -~on'~x Coymmon
Thirteen-lined ground Citezlus trid CacIlincatus Co =.,on
squirrel

Franklin ground squirrel Cite iius, fy"Ir.:inii, Rare
Eastern chipmunk Tacniac stri-atus Conmon
Eastern gray squirrel Sciuruis caroZinens-s Commnon
Eastern fox squirrel Sciur'as niocr Co.mmon
Red squirrel Taniasciucua hudsontcus Occasionql
Southern flying, oquirrel Glaucornis voilnns Occa-Jonal
Plains pocket gopher Geornus b:ur,orius Occasional
Beaver Castor cani-dens is C o, 7,o i
Western harvest mouse Reithrodo?-t5'ma,,- ,-:,3cZ7otis Uncomm.:on,
Deer mouse Peronzuscu~ ny ~Z us Common
White-footed mouse Peromf'Sc:us zcudco:s Comm.on
Southern bog lemming Synantorico- ezi Common

Meadow vole Iicrotuis Fsva: Common
Prairie vole Pcdomys ock;Y'ogaster C o:on
Pine vole Pitynys pinctorwn Occasional
Muskrat On-4tra z'd.;2tious Common
Norway rat Rattus rorioo-LUS CorL7on
House mouse M~US :MSCUltUs Cortzon
Meadow jumping mouse zau hufoi CommT,-oni
Nutria U~z ocazi t ir coypu sfar
Coyote C'anis latnzn:s Occasijonal.
Red fox Vulpes fulva C omu'.o z
Gray fox Urocyon ~Cmo
Raccoon P1roc yo; ?.otor Col:=on
Least weasel tMustcl~a X''OUncc,.mon
Mink 1Mu2stela vison Frratic
Badger Taxi-lea tcaxuc Unco:-,mon

oVi-i~b c l~~ibX9 le



Msri ,tL.s found in the Upp!r M1in j.ssippi River
iJ l01ife -r;: f i 7h -r' (oni, i nu ed)

Co'. n 1 ,; ;c i (n,!. 1 f : Abundance

Spotted !;hunh Spo , : .1r',w Occasional
Strip<,i ;kunk Mcp?; ! in ?e;,': t &n Common
River otter Lutra ,m:i Occasional
Lynx Lyn. c:n 7'. Rare
Bobcat Lyn ., "":; Rare
.ite-tailed dcer O~7e .i,[cun iip.ii,vzz Common

Source: United States Department of the Interior, Fish and Wildlife
Service, 1975, Mammals: Upper Mississippi River Wildlife and Fish
Refuge.
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Birds found In the Upper :.ssissippi River
vildIlife and fish rcfuc-

Common nm, Spring: S .r ",.ln inter

Common loon Rare Rare
Red-necked orebe Rare Rare
lorned grebe Rare Rare
Pied-billed grebe* Common Common Colm-"on
White pelican Occasional Occasional
Double-crestcd Common Common Cormon
cormorant*

Great blue heron* Common Common Common Rare
Green heron Co.mmon Comrmon Common
Little blue heron Rare
Comnon egret* Common Common Occasional
Snowy egret Rare Rare
Black-crowned Common Common Common
night heron*

Ycllow-crowned Uncoi.mon Uncomnmon Uncomon
night heron*
Least bittern*' Occasional Occasional Occasion.al
MLeric an bitter,,* Common Common C om.nton
WhistlinZ swan Common Cormnon
Canda goosew Corxion 3ccasional Commo n Occasional
White-frouted Rare Rare
goose

Snow goose Common Common
Blue goose Common Common

, .allard* Abundant Common Abundant Co.-non
]Black duck* Common Occasional Co:"-.o n Occasional
Cadwall Common Common
Pintail Abundant Rare Abundant Rare
Green-vinged
teal* Comrmon Rare Common Rare
Blue-winged teal Abundant Uncommon Abundant
American widgeon Abundant Abundant
Shovelcr Common " Co.mon
Wood duck* Com:-.on Common Cormon
ReMeal Common Occasional Com-mon Rare
Ring-necked duck Abundant Abundant Rare
Canvasback Common Common Rare
Greater scaup Uncommon U nc ori-no n
Lesser scaup Abundant Rare Abundant Rare
Cormnon roldeneye Common Common Occasional
Bufflehead Occasional Occasional Rare
O).dsquaw Rare Rare Rare

C-i
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Birds found in the Upper M.ississippi River wildlife
and fish refug,,o (cont.imid)

_ _ _ _ ;ea.onTtl. ablind aric
Com:-ion narme -numer Fall .i nte"

* 1-%itc.-vin,:cd scoter Rare Rare Rare
Common scoter Rare Rare
Ruddy duck Common Rare Common
Surf scoter &are iare
f looded merganser Co'rmon Occasional Common Rare

(,omn.,vn mergansCr Comm:ion Common

Roti-hreasted merganser Rare Rare Rare

Turkey vulture Occasional Occasional Occasional Rare

Go;hawl" Occasional

.3h:.rl- shitned haurk Uncommon Uncommnon Uncommon Occasional
(ooper' s hawk* Uncommon Uncommon Uncommon Occasionail
Red-tailed hawk Common Common Conmon Common

Red-shouldered hawk Occasional Occasional Occasional Uncommon

Swainson's Hawk i are
Broad-winged hawk* Occasional Occasional
Rough-legged hawk Occasion'l Occario;Ll.
Golden eagle .Rre Rarc Rare
Bald eagle "  Occasional Occasional Occasional Common
11 rsh hawk* Common Common Common Occasional
Osprcy Occasional Occasional Occasional Occasicnz:l
Peregrine falcon* Rare Rare Rare
Pigeon hawk Hare Rare

Sparrow hawk Occasional Occasional Occasional Rare
Ruffed grouse* Common Common Common Common
Greate r prairie Rare
chicken
Sharp-tailed Crouse Rare
i3obwhite* Occasional Occasional Occasional Occasional
Ring-necked pheasant* Common Commo n Common Common
Gray partridge Occasional Occasional Occasionil Occasional
Turkey Occasional occasional Occasional Occasional
King rail* Uncommon Uncommon
Virginia rail* Uncommon Uncommon Occasional
SoraF* Abundant Abundant Common

Comnon gallinule* Rare Rare
American coot* Abundant Common Abundant Rare
Semipalmated plover Common Occasional Common
Killdeer* Common Common Common Rare
American golden Occasional Uncommon
plover
Black-bellied plover Occasional Occasional
Ruddy turnstone Rare
American woodcock Rare Rare Rare
Common snipe Common Occasional Common Rare
Upland plover Occasional Occasional
Spotted sandpiper* Common Common Common
Solitary sandpiper Common Com-ion
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Birds found in the Upper Mississippi River
wildlife and fish rcfu r! (continued)

Seasonal rtbundarnce
Common name Spring Summ. .r ra11 ;inter

Willet Rare Rare
Greater yellowlegs Unco-..non Unconmon
Lesser yellowlcgs Abundant Occasional Abundant
Pectoral sandpiper Occasional Occasional Occasional
White-ru.nped Occasional Occasional
sandpiper

Baird's sandpiper Occasional Occasional Occasional
Least sandpiper Common Occasional Comon
Dunlin Occasional Occasional Occasional
Marbled Godwit Rare
Hubsonian Godwit Rare
Long-billed dowitcher Occasional Occasional
Stilt sandpiper Occasional Occasional Occasional
Semipalmated sandpiper Common Common Common
Short-billed dowitcher Uncommon Uncommon Uncommon
Sanderling Occasional Occasional Occasiona
Wilson's phalarope Occasional Occasional Occasional
Northern phalarope Occasional Occasional
Herring Gull Comon Occasional Common Uncommon
Ring-billed gull Common Occasional Comon Uncommon
Franklin's gull Occasional Occasional
Bonaparte's Gull Uncom.mon Unco-mon
Forster's tern Common Occasional Common
Common tern Common Occasional Common
Least tern Occasional Occasional Occasional
Caspian tern Occasional Occasional
Black tern* Cormmon Common Occasional
Rock dove common Common Common Common
Mourning dove* Common Common Common Occasional
Yellow-billed cuckoo* Common Common
Black-billed cuckoo* Common Common
Screech owl*  Common Common Common Common
Great horned owl *  Common Common Common Common
Snowy owl Occasional
Barred owl* Common Common Common Common
Long-eared owl Uncommon Uncommon Unco.mon Uncommon
Short-eared owl Uncommon Unco.non Uncom.imon Uncommon
Saw-whet owl* Uncommon Uncommon Uncommon Uncommon
Whippoorwill* Common Common
Common nighthawk* Abundant Abundant Occasional
Chimney swift* Abundant Abundant
Ruby-throated Common Common

hummi ngbi rd*
Belted kingfisher Common Common Occasional Uncommon
Yellow-shafted flicker* Common Common Commion Uncommon
Pileated woodpecker* Occasional Occasional Occasional Occasional
Red-bellied woodpecker* Common Common Common Common
Redheaded woodpecker* Common Common Common Rare



birds found in the Upper Ilissi,_nippi Biver wildlife
ancI f i ,h refu.e (continued )

Common nu:ie sprinj eL'. ,inter

Yellow-bellied sapsuckcr Common Common
H airy woodpcker* Common Common Common Common
')owny woodpecker* Coimmon Common Common Coir.:on
.Rstern kingTbird* Abundant

Great crcsted flycatcher* Counon Common
1istern phoce* Common Common Occasional
Yellow-bellied flycatcher Uncouiimon Unuonimon Uncomunon
.cadian flycatcher Occasional Occasional
Alder flycatcher Common Common Occasional
Willow Flycatcher Cormon Common Uncommon
Least flycatcher* Abundant Abundant Uncommon

- Eastcrn wood pewee* Common Common UncoTmmon
* Olive-sided flycatcher Occasional Occasional

Horned lark* Common Common Comzon Occasional
Tree swallow* Abundant Abundant Uncommon
Bank swallow* Common Common Uncommon
Rough-winged swallow Occasional Occasional
Earn swallow* Abundant Abundant Uncommon
Cliff swallow* Occasional Occanional Uncomnon
Purple martin* Abundant Abundant Uncomraon
Blue jay * Cormon C o.tno n Co.L.on Co.mor
Common crow* Abundant Abundant AbundanL Gccasional
Black-capped chickadee* Common Common Com.mon Corxmon
Tufted titiouse* Common Common Common Common
White-breasted nuthatch* Common Common Common Coum.on
Red-breasted nuthatch .arc
Brown creeper Common ComIon Co%:ion
House wren* Abundant Abundant Occa5ional
Winter wren Occasional Occasional
Bewick's wren Occasional Occasional
Carolina wren Occasional Occasional Occanional
Long-billed marsh wren* Common Common
Short-billed marsh wren* Occasional Occasional
Mockingbird Rare Rare
-atbirdt Common Common Occasional
Brou n thrasher* Common Common Occa.ional
Robin* C ommo n Common Co.on 11ar e
Wood thrush* Common Common Common
Hermit thrush Common Common
Swainson's thrush Common Common
Gray-cheeked thrush Common Common
Veery Common Corimon
Eastern bluebird* Common Common CoAmon Rare
Blue-gray gnatcatcher Uncommon Uncommon
Golden-crowned kinJet Occasional Occasional Occasional
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Birds found in the Upper Mississippi River wildlife
and fish refuge (continued)

Seasonal abundance
Corr~rpon naie S r!.e . Sur-mer Fall Winter

Ruby-crowned Yinlet Common Common
Bohemian waxwiLG Occasional
Cedr waxwini Common Common Common Occasional
Northern shrike Occasional Occasional
Loggerhead shrikc Common Common Common
Starling* Abundant Abundant Abundant Abundant
White-eyed vireo Common Common

Bell' s vireo* Uncommon Uncommon
Yellow-throated vireo* Cormon Common Common
Solitary vireo Occasional Occasional
Red-eyed vireo* Common Common Occasional
Philadelphia vireo Uncousn Uncommon
Warbling vireo* Abundant Abundant Abundant
Black-and-white warbler Common Comon
Prothonotary warbler* Common Common
Blue-winged warbler* Occasional Occasional
Golden-winged -warbler Occasional Occasional
Tennessee warbler Common Common
Orkange-crowned warbler Occasional Occasional
Nashville warbler Occasional Occasional
Parula warbler Rare Rare
Yellow warbler '  Abundant Abundant Occasional )
Magnolia warbler Common Common
Cape .ay warbler Occasional Occasional
Black-throated blue
warbler Occasional Occasional
Myrtle warbler Abundant Abundant
Black-throated green
warbler Common Common
Cerulean warbler Rare
Blackburnian warbler Common Common
Chestnut-sided warbler Occasional Occasional
Bay-breasted warbler Occasional Occasional
Blackpoll warbler Common Common
Pine warbler Occasional' Occasional
Palm warbler Common Common
Ovenbird Occasional Occasional Occasional
Northern waterthrush Common Common
Louisiana waterthrush Occasional Occasional Occasional
Kentucky warbler Rare Rare
Connecticut warbler Rare Rare
Mourning warbler Occasional Occasional

Yellowthroat* Abundant Abundant Occasional
Yellow-breasted chat Rare Rare
Hooded warbler Rare Rare
Wilson's warbler Common Common
Canada warbler Common Common
American redstart* Abundant Abundant Abundant
louse sparrow* Abundant Abundant Abundant Abundant
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Birds found in the Upper Mississippi River wildlife
and fish refuge (continued)

Seasonal abundance

Common name Spring Summer Fall Winter

Bobolink* Occasional Occasional Occasional
Eastern meadowlark* Common Com.,non Common Occasional
Western meadowlark* Occasional Occasional Occasional Occasional
Yellow-headed blackbird* Occasional Occasional Occasional
Red-winged blackbird* Abundant Abundant Abundant Abundant
Orchard oriole* Uncommon Uncommon
Baltimore oriole* Common Common
Rusty blackbird Common Common Occasional
3rewer's blackbird Uncommon Occasional Uncommon Rare
Common grackle* Abundant Abundant Abundant Uncommon
Brown-headed cowbird Abundant Abundant Uncommon Rare
Scarlet tanager* Occasional Occasional Occasional
Cardinal* Common Common Common Common
Rose-breasted grosbeak* Common Common

Indigo bunting* Common Common Occasional

Dickcissel* Common Common
Evening grosbeak Occasional
Purple finch Occasional Occasional Occasional
Hoary redpoll Rare
Common redpoll Uncommon

Pine siskin Occasional Occasional Occasional

American goldfinch* Abundant Abundant Abundant Common

Red crossbill Rare
White-winged crossbill Rare Rare
Rufous-sided towhee* Abundant Abundant Abundant Common
Savannah sparrow Occasional Occasional Occasional
Grasshopper sparrow Occasional Occasional Occasional
Henslow's sparrow Rare Rare Uncommon
Le Conte's sparrow Uncommon Uncommon Uncommon
Vesper sparrow* Occasional Occasional
Lark sparrow Occasional Occasional
Slate-colored junco Common Common Common
Tree sparrow Common Abundant Abundant
Chipping sparrow* Abundant Abundant Abundant
Clay-colored sparrow Uncommon Uncommon Uncommon
Field sparrow* Common Common Common Rare

Harris' sparrow Common Common
White-crowned sparrow Occasional Occasional Rare
White-throated sparrow Abundant Abundant Rare
Fox sparrow Occasional Occasional
Lincoln's sparrow Common Common

Swamp sparrow* Common Common Occasional

Song sparrow Abundant Abundant Common Rare

Lapland longspur Occasional Occasional Occasional
Snow bunting Uncommon

Nests on refuge.
Source: United States Department of the Interior, Fish and Wildlife Service.
1975. Birds: Upper Mississippi River Wildlife and Fish Refuge.
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APPENDIX D

AMPHIBIANS AND REPTILES FOUNDI IN THE UPPER M1ISSISSIPPI RIVER
WILDLIFE AND FISH REFUGE



Amphibians and reptiles found in the Upper
Iis.nissipni Rive r wildlife nr:rd fish refure

Co-:.-on n% ..n "c .r.ti fic r'. Abunud nce

Snapping turtle Chejydra rerpentina Common
Wood turtle CZenrris insculpta Rare
Ornate box turtle Terrapen:e or.ata Occasional
Map turtle Grapterris gcograp.ica Con-ion
False map turtle Graptcmys VscUogaographica Common
Painted turtle C'ysc'nys psicta Common
Blanding's turtle Lnydoidlea blandir_ Common
Smooth softshell Trionyx muticus Conmon
Spiny softshell Trionys spinifer Common
Six-lined racerunner Cnamidophorus sexiincatus Common
Porthern water snake iatrix sipedon sinedon Common

Brown (DeKay's) snake Storeria dekwazi Uncommon
Red-bellied snake Storeria occipito',-zouZata Uncoanon
Eastern garter snake Thamnophis sirtalis Common
Eastern hognose snake Heterodon pZatyr tios Occasional
Ringneck snake Diadophis purctatus Occasional
Blue racer Coluber constrictor foxi Com.on
Fox snake Elaphe vuopina Occasional
Black rat snake Elaphe obsoleta obsoZeta Common
BullsrIa.e Pituophis meiarolaeucus sayi Corrmon
Eastern milk snake Lampropeltis doliata triangulu Occasional
MassasaLga Sistrurus catenatus Rare

Timber rtttlesnak Crotalus horridus horridus Rare

Mud puppy[ Nect-rus maculosus Common
Eastern .iger salamander Ambystoma ti*rinw'c tigrinum Cormon

American toad Bufo americanus Common

Blanchard's cricket frog Acris crepitans blanchardi Common
Spring peeper ilyZa crucifer Com.on
Gray tree frog Hyla versicolor Common
Western chorus frog Pseudacris triseriata

triscriata Common

Bullfrog Rana catesbeiana Common

Green frog Rana clw'"itans r:eZanota Corxon

Leopard frog Rana pipions Common

Pickerel frog Rana palustris Rare

Wood frog Rana sylvatica Occasional

Source: nited States Department of the Interior, Fish and Wildlife

Service. 1975. Reptiles and Amphibians: Upper Mississippi River

Wildlife and Fish Refuge.
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FISH OF THE ROOT RIVER BASIN



L).

4-) 04

43 0 r. 0, (D 'l 8
1.4) 4 'Cd :x $4 0U -

£.' C.d~ 0 4) 'Cd 84 4
*,-4C -41.C) 4 .0 a) a) 4

V t'd 4V) 4- +4+
0~ . ti) 84 W4 04. 0 0 r C 0

p 8 -. -4 14 rin r4 L ' Cd 4 r.
CdC) 08 4 84 U) -4-4

* 4 ~ 4 0 0 t* 0 0 En

0in~~ r-.,i.- LID mi i C

d U) W~C C

C'C

0 C

+) 4-

0 Et)0
-. -U

04-)

00
C'))

P44
Cdi

"-44

Li) od

CJ 4

-4 0
C)i

0) Ho 0 44
qz k .. 84 4

4- 4-3 -0 4

04 Cd'C 'C. V -
to Q Hj4)4) + -'Ij-4 ( -

a) ) 0 0 - .,3"'~-. t C) C2 CA)d.~)

41 td - d )4) ', 4.3 41 It 1) &

'16 r) .4 tI,) 4
0 C, 4J O-C to '14)4 Q'~ +cd. 1  C~~ ~ 4 C,

E- 1



'IU
r) .,j C) 4- ) C)

Cl 14

4.,

'c ~0 0 0 h 00 0

OFi 0 
4) , 0 0 di r 0 0 0 rZ 0 0 0

* 4-4
4.,

0 c

U d

V) 4) d 4) C

*,- 4-' L0
LICci )

4-3c4-

"44

* 44-
0- -
0

$40
t4.,I-

ot (DiC

4) C)l

1414

4.).

4

cc t

j! to 14 CI)

t 0 o(4s '3 ( d)) 4. s 0 1 4

00 ci ?Q 0 -4
0Zi 44 r-4 cit A *4.C 1

*e0 14
0 46 (j r41 0( S SL 3t 43 ONr

43to() .)S! -4U a)&-20 1



4) .4

0) 4) u 4$ 3 43 4 ) 4 4'4
.4 j 43 . 14 k -U 14 4 +)

In P4 N N4 U))l 1 I n 14
U)'.t3 C) I +I.4) 4 3 4) 4 3 4 4.)

0 25

0 0 C.) 0 0 0 00

41.4

>
0 00

43 4)

-4 Q3 CS0.,
4-) m P

4-. to-

0 0)

o) to r.
o 'd 1s 14

4)4 r. 0
to 0, $4 -4

4-'~ ~ 1.4 44 . 4 )1
433 V) to 4

o 0 A 4~ 0 0
3 10 C/ CO..

0) to0Cs 4

*'.40 A5 .. 0) r-4 V4

AO. 0Ot)g 1 4 bO Is. :01 1 tout
.1,3 QJ El V4)4 S-4 1

- In 43 r. r4 X' 0 0 A-, 4

:3) U. In I-0

r 
to

4J)

t 43 U4) CO I043oI. C n( +4) Ct. W4)-.£

tZ) 
44 4A4 t$44

5.1' 0-1 A 4) H Oiz R m '.4 PO -410 ~ 4~-I

E- 3



a Id IS IU 4-1 ' 414-
04 .' 6 4) 0) CC 4) u) U. )

104 U 4) +1 r4 $ ~ $ 4 $4 r4 l

V (0,.-g 4 4A 4.) 4A) 10P 4- 0 I)

4) ... V) 4 -4 *.j9

00 R go;

0~C 0 0 01

'0 10 0. 0 r.

10U C.) 1) u U) p) ) C) t) u 0D

10

00

C4-)

4> t

Cd to4) 4
04 a) to O

tO W4W

4A

.10 4)

14 11o.49

;s $4 Cl)3 .) 1

.r4 ca .0c s -
.4a (.3* 4 4t - 10W.' 0 E0 (L0 0 .10

i) A) 94) -a

'd 'r4 (0 41 r.t C -4t

V- d4 CC A to . t s.!ts
%) to 01d M 4 0 %- l

0 (0I 4) 0)t M

4) , , ,, ,.. a L- u:

4) 4 a a 4 2 () N tJ 4 4C

r. I3 Q. 0 4 r
$4, 2'0 :X, 4.4 :2 $.10pa - i )

E-44( @



di)44 4) J 4) 4) V ) 4)

9:4 4.) 4-) +3 4-3 +31 +) 43 4.) 4. 13 ' ~ 2 .
0) u) U) u) U) U) u) U) U ' U) U

.1 4 -4 14 14 1 4 1 4q~1 4 ~ 1
5:- 4-'.4kIL

.,4 +) 4.: 41 4 3 4 JP ) 4
t0IC)4 0 D 0

0 0 0 0 0 c

.4-)

4-)

0

4) to)

4 - 4 4)

1-.4

4)4

to
-A-

Ut)
4) 44

1 04

4-) '.41

00

to 04

0- %H- -
to. u f %) r

0 a~ za% t

"i 8 N -j V~ $4
C3 0 4-' V3-' . *ai H 5.. tl 4-H ? ) C 5: 5)4 ) llC)

0 L:-4 4 !' -



u44 I1 I IS t~ I.4) 4 1
* ~., .14 4A ' 41 43, V4 do r4 4

N t 84$ $4 £0 £0 $ $4 £0
4' 41 +2 "Il) 4) 4 4 ) 4) 4 4'

$4 $. 14 . 1 W4 0) $4i)L)

o A 0 v .

j~~l %c00i.

43 34

.4 4'gP.

40 t

.142

* 444

t4 t

to tt0t 
"

4-1 1-

., 0 4r
PL 4-iu4r )t

.0M # V - 3440 343-) 0 4

to~ 14 ,43 Is 64 CO * 4 tO

4*E e) E t 0 P. 9)..
ti CO4U0C)O log



'ti 0)Q) 4
Vl ) 10 I$ I ) 4 )

C-~1 S4 U 4) V) td V L) C
P4 C . *-4 4-' 4-) C) *- .4 4-'

0~ +.$4Cl 14 $4 V 4 S~ -
*.4 '5 0. 0) 4-') r4 0 4-3 +3 *-

ci 1 ) -4 0 .4-1 4-) (D C 4 ) 4-'

0 d- ) 11) -- 4 V)
$4 1~ :3 * 1-

0 0 0 0I
0 0 l 0 0 0 0 0

4

4-) C'

40

$44
41 )
4.3

o (to
o to (

$4,

Cd C)
0 r -

S4-)o to t

to .0 0 to '
*4*4't 4-)I "Q sM t

a 44

4.) 0 4 :,1

P4 N M 0



0 .0

0 0

00 0"

43 0

41

0)1

C.)d

0 '

44A

Cd M

-% . ~ CJ 4)

540 ~ 14
- ~ 0
S~ 4)C)5 r.4

S44-)
to1 *sC 0 V '

00 4 C+. P

00 o

) .14 f.
4 >

0 r4*
v V ri -4

w,4I t Z

a)G k4DC,

04 0- )4)C
.4 A~ C)$ )

40 to 0 14

-4 8 0

44j
4,1

4) ) 1

43 V
1 +H -540 C )

;4 44



APPENDIX F

ENDANCYREDM AND) THIREATEN~ED
ANIMALS OF TulE UrpPER

bMISSLSSIPPT RI\'IR BASIN



Endangered ad threatened animals of the Upper Mississippi
River basin i)

Comnon nwne
Scientific name Status Present distribution

Indiana bat Endangered, estimated Midwest and eastern United
vyotis soZdaZi8 population 500,000 States from the western

edge of Ozark region in
Oklahoma to central Vermont,
to southern Wisconsin, and
as far south as northern
Florida.

Timber wolf Endangered, estimated Lake Superior region of
Canis lupus lycaon population 300-500 Michigan, Wisconsin, and

Minnesota.

Southern bald eagle Endangered, about 230 Nests primarily in Atlantic
Ialiaectus active nests in 1963 and Gulf coasts but ranges
leucocephalus northward in summer to

northern United States and
Canada.

American peregrine Endangered, estimated Breeds from northern Alaska to
falcon population 5,000-10,000 southern Greenland south to

Falco percgrinus Baja, California; winters in
anatwn northern United States.

Whooping crane Endangered Prairies of northwestern Cana-
da, migrating south through

Gros americana Nebraska to the coast of
Texas and Mexico.

(1) Official List of Endangered Native Wildlife in the United States, as amended
and published in the "Federal Register" Vol. 39, No. 3, p. 1175, 4 Jan. 1974.
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APPEMDX G

LOCALLY RA&RE ANIMALS OF
THlE ROOT RIVERI BASIN



_____ ocally rire fauna of the Root RIiver basin()

M4oo se Alccs aZccs
Canada lynx Ly)=. conam!-n1i
bobcat. ~uf:
Star-nosce ;.'!olc Co,.dj Z'ura crL tc,'ta

1:ortliern 1-tid eagle Hal-oaectus /I 429_,cep7halus
Onpre'y Pan2donza~ca
Trumpeter swan O~or buccinwator
Coopers hawk Accipiter coorrii
1Hcd-shoulde red hawk Buteo li?;eatua
Marsh hawk Circus cyan;cus
Great sandhilj. crane Grus canaderinsis
False map turtle Graptem.-s pocudo geogranlzica
Blandings turtle Thits b~ar"'i_*: ,,ii
Six-lined racerunncr Crnemliaopkora4.- rexalincatuo
Blue-tailed skink Ew,,;eces fa.iatur
Massasauge Sistrurus catonatus
Paddlefisi Poii dor vt2
Blue sucker Cucleptus 01irc, atus
River redhorse .'!Oxoto-ia cal'. 'yr tztm
Greater redhorse 'I'OXOStO,"I,-Z VaZ ,7 .cennesi
Pirate perch Apt'reco2.'rus F.,-lrzus
Least darter Ftheosto!-na ? ;.rozerca
Gilt darter Percira evidlcs
Weed shiner lb tropis, texanus
Skipjack herring Alosa chr.ysoc;,Ioris
American ee'6 An.7uiila rostr-tz

(1)Inorationfrom !iinnesota and Wisconsin Departments of
iVatural I]kesources, 1973.
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APPENDIX H

I, HISTORICAL AND ARCHAEOLOGICAL

V 1 CORRESPONDENCE



United States Department of the Interior
NATIONAL PARK SERVICE

MIDWEST REGION

IN "FLY-.,n., To: 1709 JACKSON STREET

OMAHA, NEBRASKA 68102

L7423 MA CL NOV 2 11974

Major Norman C. HintzActing District Engineer

St. Paul District, Corps of Engineers
1210 U. S. Post Office and Custom Hbuse
St. Paul, Minnesota 55101

Dear Major Hintz:

Reference your Newsletter of November 1, 1974, requesting cxmmnts
regarding proposed water resource management plans in the Root River
Basin, Minnesota.

No established or studied units of the National Park Service or sites
eligible for registration as National Historic, Natural or Environ-
mental Education Lanmrks appear to be adversely affected by these
projects. Mystery Cave, located in southwest Fillmore County, eight
miles southeast of Spring Valley, has been identified as the largest cave
in the Upper Mississippi River Valley. Caves are rare in this area and
when found are seldom large. In this respect, Mystery Cave is unique;
over 12 miles of surveyed passages make it one of the largest caves in
this region.

Mystery Cave has been suggested as a potential natural landmark but the
development within the cave for ease of commercial usage has detracted
from the naturalness of the cave to the point that an evaluation made
in 1973 reCcamiued against natural landmark designation.

While Mystery Cave is no longer being seriously considered for natural
landmark designation, the cave should not be overlooked in planning for
flood control solutions in the Boot River Basin. The cave, as mentioned
above, is somewhat unique, being located in a region where large or long
caves generally are absent.

Our Midwest Archological Center has provided us with the following
comments regarding this request:

"Wile it is possible that the structural alternatives described
in the newsletter could have adverse effect upon archeological

76 Let Cea Up Awica Fw Our 200th 8rthy
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and historical resources along the Root River, it is impossible
to evaluate the effects of the various plans without sufficient
data regarding the location and significance of such resources.

"Acordingly, we would urge your office to initiate timely correspon-
dence with the State Archaeologist (Dr. Elden Johnson, Department
of Anthropology, University of Minnesota 55455) and the State
Historic Preservation Officer (r. Russell W. Fridley, Director,

SMinnesota Historical Soceity, 690 Cedar Street, St. Paul, Minnesota
55101) of Minnesota regarding knrm cultural values in the project
area as well as their r-P71P1tions regarding the need for
reoonnaissance survey and evaluation of those unrecorded resources
which may ewist in the project area."

k Te appreciate your concern for the cultural resources of Minnesota and
should you have any questions on the archeological portion of the fore-
going, please do not hesitate to contact Mr. BWe Jones, Midwst
Archological Center, National Park Service, 2605 N. 27th Street, Lincoln,
Nebraska 68504, telephome 402-471-5392.

*Sincerely yours,

Merrill D. Beal
Acting Regional Director

H-2



41 MINNESOTA HISTORICAL SOCIETY
J .) s, fl lhfng Bran(h (iudldng 25), forl snllhng. %I Paul, Mmnneuota 55I11, 612-726-1171

November 29, 1974

Norman C. Hintz, Major

Acting District Engineer
Saint Paul District Corps of Engineers
1210 U.S. Post Office and Custom House
Saint Paul, Minnesota 55101

RE: Newsletter
Review of Flood Control and Related

Problems and Solutions Considered
Root River Basin, Minnesota

Dear Major Hintz:

The Newsletter above has been reviewed by the Survey and
Planning, and Archaeology sections of the Minnesota Historical
Society as per your request. It is the finding of this review that
there are several recorded historic and archaeological properties
within the basin which may be directly affected by the proposed con-
struction. Historically, surveys have shown concentrations of sites
significant in the settlement and economic development of southeastern
Minnesota in the areas of Forestville, Peterson, Whalen, Rushford,
Grand Meadow and Lanesboro. Due to this concentration, it is apparent
that an in-depth survey to record remaining early historic sites is
necessary. Archaeologically, the project area is rich. Review of the
proposed construction of dams and pools indicates a detrimental
effect upon archaeological sites in the Root Valley along the river
itself and on terraces which may be covered by the pools. It is
therefore requested that an archaeological survey be conducted in
addition to the historical survey mentioned above.

Only two towns are included in the mapped details of the
project area. It should be suggested that maps of all towns in the
project area be included in subsequent newsletters.
Re spepdiglly, - /

s usel W.Frdley .

State Historic Preservation Officer

RWF:bh

cc: Alan Woolworth
Charles Nelson
Douglas George
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UNIVERSITY OF MINNESOTA Department of Anthropology-
TWIN CITIES 215 rord Hall

224 ChLrch Street S.E.
Minneapolis, Minnesota 55455

November 11, 1976

Col. Forrest T. Gay Ill
District Engineer
St. Paul District, Corps of Engineers
U. S. Post Office Bldg.
St. Paul, Mn. 55101

Dear Col. Gay:

This letter is in response to your request for an appraisal of
the revised draft environmental impact statement for Flood Control,
Root River Basin, Minnesota

I have read those sections concerned with archaeological and
cultural resources on page 18 of the document and have no
objections or additions.

Sincerely,

Elden Johnson

State Arch~aeol ogi st

EJ/tv

cc: R. Fridley

IFI
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r ll) MINNESOTA HISTORICAL SOCIETY
- I~690 Ledj, Sfawf St P.*,I. Aair ...... d 5 i10. 6) 2 2W' 2-47

29 October 1976

Colonel Forrest Gay
Department of the Army
St. Paul District
Corps of Engineers
1135 U.S. Post Office & Custom House
St. Paul, Hinnesota 55101

Dear Colonel Gay:

RE: Flood Control
Root River Basin, Minnesota

I am in receipt of the revised draft environmental impact state-
ment for Flood Control, Root River Basin, Minnesota. Pago eighteen
of the report" fefers to a cultural resource report completed
under contract with the Corps of Engineers by Mr. Eldon Johnson.
Mr. Johnson informs me that his survey was not a systematic one,
which would include an on site inspection, but rather a
records sear:h of k(own sites in the Root River. Therefore,
taking into account the following information on archaeological
sites in the area I would request that a systematic cultural
resource survey be made of the area covered by this report.

No sites are listed in the area of Houston where the only construc.
tion is to take place, but several artifacts in th, Lowis-Mitchcll
collection are from the SITE LOCATION DELETED

Furtlermore beverai surveys on the upper
Root River in Fillwore County and comparable sections of the Zumbro
River in Olnted County, indicate that prehistoric sites are
commonly found on the flood plain. Also we do not know whether
the proposed construction (a levee around Houston) will have any
affect on historic structures. Considering that a total of about

3.1 miles of levee are to be constructed, a cultural resources
survey seems warranted.

Thank you for your continued attention to cultural resources in
your planning process.

Sincerely,

Russell W. Fr(dley a
State HiJ storic Pre sf6tion Officer

RWF/fr

EIS B278 Foundc'd 1849 • lhe old.',,,I tin.h uio in I .Idi(h
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